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CARCINOMA OF THE PANCREAS AND 
CARCINOMA OF THE AMPULLA OF 
VATER: A RE-EVALUATION®* 


The L. Duncan Bulkley Lecture 


Wo. Parsons 


Professor of Clinical Surgery, Columbia University, College of Physicians and Surgeons 


e late L. Duncan Bulkley, whose memory is honored by 

this lecture, was particularly interested in malignant 
T neoplasms, so it is appropriate that this afternoon’s dis- 
cussion should be on some type of malignant disease even 
% though he, not being a surgeon, had not dealt with 
carcinoma of the pancreas. Inasmuch as ampullary tumors, those of the 
terminal common duct, and those arising in the head of the pancreas 
near the ampulla of Vater are all eventually associated with obstructive 
jaundice they will be grouped together for the purposes of this discus- 
sion, and tumors of the body and tail of the pancreas will merely be 
referred to incidentally. The reason for this is that jaundice appearing 
early in the development of the tumor is the one hopeful element in an 
otherwise rather gloomy picture. Unfortunately malignant tumors in 
the body and tail, with the exception of malignant cystadenomata, 


* From the Department of Surgery of the Presbyterian Hospital, New York. 
Read 2 March 1951, in the Friday Afternoon Lecture Series at The New York Academy of 


Medicine. 


SDE 
i 
. ~\ 
aise 
VOL. 27, NO. 6 
4 
4 


THE BULLETIN 


340 


seldom give meaningful symptoms early enough to allow for successful 
extirpation. Moreover the long accepted view that carcinoma of the 
pancreas is slow to metastasize has not been borne out in our experience, 
as several of our cases which seemed highly hopeful at operation were 
shown by pathological examination of the specimen removed at opera- 
tion to have spread to small apparently uninvolved lymph glands, or up 
the wall of the common duct, and others succumbed later to metastases 
not appreciable at the time of operation. 

Surgeons have been intrigued by carcinoma of the pancreas and am- 
pullary region since Halsted’ in 1898 did the first successful transduo- 
denal resection of a carcinoma of the ampulla of Vater. Although his 
patient survived for only about seven months, such interest was stimu- 
lated by this experience that thirty years later, in 1927, Cohen and Colp* 
were able to collect fifty-eight cases of operative attack in this area. 
In February 1935, we® presented before the joint meeting of the Phila- 
delphia Academy of Surgery with the New York Surgical Society a 
patient who had undergone six months previously what we believe to 
be the first attempt at partial pancreatectomy with duodenectomy. This 
case and two others formed the basis for the article by Whipple, Par- 
sons and Mullins* read before the American Surgical Association in May 
of the same year. This report stimulated such interest that in 1941 
Hunt* was able to report on 124 cases including those reported by Cohen 
and Colp* and others, and since then many papers have been published 
suggesting changes in technique and other details of management. 

Koerte in 1905 did a transduodenal resection on a patient who sur- 
vived at least twenty-two years. This feat and long term successful 
follow-ups on operations by Kelly for nine years, Cabot for eight years, 
Clar for five years and one by Muller dying nearly five years later as well 
as others for shorter periods were reported by Hunt’ as successes out of 
seventy-nine attempted. We must assume that in these instances the 
patients were to say the least fortunate in that their tumors were at the 
moment of operation still localized to the superficial zone of the ampulla 
without extension up the common duct or elsewhere. This seems a 
reasonable assumption because local excision can hardly be considered 
as proper cancer surgery where the limits of the tumor are in doubt and 
cannot be compared to the excision of a polyp of the colon with malig- 
nant change only at its apex. Tumors of the ampullary region cause 
early jaundice. If jaundice is caused early enough the malignant process 
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may still be localized but we cannot be sure exactly how well localized. 
It seems clear that once the barrier of the capsule of the pancreas has been 
breached and lymph glands or perineural lymphatics have been invaded, 
a wide spread dissemination to liver and to other lymph gland areas is 
rapid although perhaps microscopic for an unknown period of time. The 
application of this concept will be referred to later in this discussion. 
The first operation was performed before Vitamin K was available, 
and consisted in a palliative cholecystogastrostomy as the first stage. Dr. 
Clinton R. Mullins was Surgical Resident at that time and persuaded us 
to attempt resection of the tumor. We therefore proceeded, with some 
trepidation, to do a partial duodenectomy and partial pancreatectomy as 
the second stage. We anastomosed the cut ends of the duodenum because 
of its simplicity, but this resulted in duodenal obstruction necessitating 
a subsequent gastroenterostomy. Therefore the plan was formulated* to 
divide the operation into two stages, the first including gastroenteros- 
tomy, cholecystogastrostomy and ligation of the common duct, and in 
the second stage removal of the duodenum with part of the pancreas. 
The development of various changes in details of the operation that 
have been added since that first case in August 1934 is of some interest, 
showing as it does how errors can be corrected and new ideas used con- 
structively. Some of the original theories have been substantiated, where- 
as others have proved erroneous. For example, it was assumed that the 
external secretion of the pancreas was not necessary to life. This was 
borne out in our first two cases, but subsequently even when the opera- 
tion was changed to include anastomosis of the pancreas to the intes- 
tinal tract we have had a certain number of individuals who have had 
steatorrhea. We have not been able to explain this variation between 
individuals. Moreover we assumed that sufficient atrophy of the acinar 
cells would have occurred to make the development of a pancreatic fis- 
tula unlikely. Soon, however, the development of pancreatic fistula was 
reported from several sources, and various methods of effecting success- 
ful anastomosis of the pancreas to the intestinal tract were developed. 
This step is now generally practiced not only to prevent the formation 
of pancreatic fistulae but of equal importance to make available for the 
purposes of digestion whatever external secretion may be available. 
One of the first changes in technique was suggested by Eliason’s® 
report of a high incidence of ascending cholangitis following cholecysto- 
gastrostomy and our experience of losing our first case eight months after 
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operation because of liver abscesses. Whipple’ castigated this operation 
as a bad procedure and suggested the Roux Y method of conducting the 
bile to the intestinal tract first using the gall bladder, and later the com- 
mon duct to avoid biliary fistula and of course when no gall bladder was 
available. The most important changes in technique followed the intro- 
duction of Vitamin K which reduced the danger of postoperative hemor- 
rhage to trivial proportions and made a one-stage operation desirable for 
many obvious reasons. Quite independently in 1940, Whipple,* early in 
March, Hunt later in March, and Trimble’ in April, performed one-stage 
resections of the head of the pancreas with the duodenum. Their results 
definitely established the one-stage operation as the procedure of choice 
except in certain bad risk cases with marked impairment of liver func- 
tion. Cases since then have been reported from all parts of the country 
with many slight variations in technique but all involving relatively 
wide excision. Two of such ideas are of real interest. Pearse’’ showed 
the importance of a 25 cm. limb of jejunum between the biliary and gas- 
tric anastomoses in order to prevent reflux, and this we now incorporate 
in our operation. Cattell and Pyrtek" reported that Cole observed the 
presence of cancer cells floating in the fluid in the distended pancreatic 
duct, a finding that we have confirmed, and suggested the advisability of 
a total pancreatectomy in those cases where the lesion is in the head of 
the organ and a dilated duct is identifiable, particularly in the diabetic 
who withstands total pancreatectomy extremely well. 

Tumors arising in the body or tail, except for the malignant papillary 
cystadenomata which present a smooth rounded tumor and are readily 
removable, seldom give symptoms before the growth has penetrated be- 
yond the capsule or has metastasized, and therefore present a nearly 
hopeless problem. The adenocarcinomata that arise in the head at a 
distance from the ampullary region likewise seldom call attention to 
themselves early enough to fall into the favorable category. This leaves 
us with ampullary tumors, arising in either duodenal or terminal com- 
mon duct epithelium, and true pancreatic tumors close enough to the 
ampulla to cause jaundice early in their development. These two types 
are indistinguishable from one another diagnostically and therapeu- 
tically. 

As one sees these cases clinically, a jaundiced patient presents him- 
self with or without pain. The diagnostic problem is quite simply to 
determine whether the jaundice is due to an intra or an extrahepatic 
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lesion, and if the latter whether due to stricture, stone, tumor or inflam- 
mation. We believe that on admission to hospital all cases of jaundice 
should be considered as possible, if not probable candidates for surgery, 
and that in addition to the usual diagnostic procedures many of the ele- 
ments of a preoperative regime should be instituted in order to save 
much valuable time. Moreover an accurate diagnosis cannot always be 
arrived at and in a few instances operation will be required even for 
intrahepatic conditions. 

There are two important elements in the differential diagnosis of 
jaundice, first the history and physical, and secondly, various laboratory 
tests. From the history one may get significant data such as previous 
attacks of gall bladder disease or acute pancreatitis, exposure to hepato- 
toxins, or the administration of blood or plasma. In spite of the usually 
accepted textbook statement that carcinoma of the head of the pancreas 
is associated with painless jaundice, our experience has been that roughly 
30 per cent will complain of vague upper abdominal pain or pain in the 
back. It is worth noting that one should not rely too heavily on a his- 
tory of previous attacks of biliary colic as ‘ruling out neoplastic disease, 
because gall stones have been found in a fair number of cases with car- 
cinoma of the ampullary region. The finding of an enlarged gall bladder 
is of real significance according to Courvoisier’s law, which holds true 
in 80 per cent of the cases. Enlargement or not of the liver is of no 
diagnostic significance, nor are the depth and the tint of jaundice or the 
presence or absence of itching, all of which vary so markedly that they 
often fail to be of much importance in the individual case. 

The laboratory tests can be roughly divided into two categories, 
first those to furnish data needed in the differential diagnosis and sec- 
ondly those that will indicate the general condition of the individual 
and the deficiencies that require correction not only as part of preopera- 
tive preparation but often as an important element in any medical regime 
of therapy. If we can demonstrate that the pathological condition is 
intrahepatic we as surgeons do not have to differentiate between toxic 
hepatitis, cirrhosis, viral or homologous serum jaundice, cholangiolitic 
hepatitis or any of the non-surgical conditions associated with jaundice. 
The tests we rely on are the alkaline phosphatase, cephalin flocculation 
and thymol turbidity as the most reliable first screening tests. The alka- 
line phosphatase is almost regularly elevated in obstructive jaundice and 
is seldom elevated in the early phase of hepatitis, to use an inclusive term, 
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whereas the cephalin flocculation and thymol turbidity tests usually 
are strongly positive with hepatitis and do not rise following obstruc- 
tion until liver damage has occurred. Confusion of course will arise in 
the obstructive case who already has suffered from some liver disease 
such as cirrhosis. Study of the fluid obtained from duodenal drainage will 
reveal: bile with hepatitis, none in obstruction of the duct; crystals are 
usually present with stone; blood may be present with superficial ulcera- 
tion of a tumor; and finally the pancreatic ferments are usually altered in 
carcinoma, but we seldom study the ferments now because of time and 
technical difficulties and the fact that other evidence is sufficient. The 
Papanicolaou test on the centrifuged specimen may reveal cancer cells 
when there is an ulcerated lesion and if positive is of the greatest im- 
portance. It will not be positive probably in tumors in the head that 
have blocked the duct and are not ulcerated and therefore if negative is 
not significant. With barium in the duodenum there will not be enlarge- 
ment of the duodenal loop except with large palpable tumors, but there 
may be evidence of external pressure, and one occasionally sees the so- 
called reverse three defect caused by an ulcerated tumor in the ampulla. 

The table below indicates in a simplified form the positive and nega- 
tive results in the tests now used in the differential diagnosis of jaundice. 

To assay the general condition of the individual one is interested in 
the renal, cardiac and liver functions and the status of the circulating 
blood. The simpler tests for renal function together with electrocardi- 


Taste I--POSITIVE AND NEGATIVE RESULTS IN TESTS IN DIFFERENTIAL 
DIAGNOSIS OF JAUNDICE 


Hepatitis Stone Tumor 


Alkaline Phosphatase + 
Cephalin Flocculation 

Thymol ‘Turbidity 
Duodenal Drainage 
Bile 
Crystals 
Blood 


Ferments + abnormal 


é 
: 
| | 
= 
4 
3 
9 


Cancer of Pancreas and Ampulla of Vater 345 


ography and x-ray of the heart should suffice. Determination of the 
bromsulfalein clearance and the A/G ratio will give adequate informa- 
tion to assess liver function, which is of particular importance in the 
debilitated patient with impaired liver function where a two-stage pro- 
cedure with a few weeks between stages may seem to be less risky than 
a one-stage operation. 

Rather complete blood studies will give the base line on which all 
pre- and postoperative therapy is predicated. A complete count, hema- 
tocrit, clotting time and grouping furnish certain basic data. We know 
the patient is jaundiced but the level of bilirubin in the serum is deter- 
mined for later comparison. We seldom employ the van den Bergh test 
as we feel that other tests are more helpful. The blood volume and the 
blood levels of sodium, potassium, chlorides and CO: will indicate the 
most important deficiencies. Commonly in these cases the plasma 
volume is increased and the red cell mass is diminished even though the 
red cell count and hematocrit may be within normal limits. An electro- 
lyte imbalance is uncommon before operation but is very common after 
operation particularly in reference to sodium and potassium. All these 
tests will indicate the deficiencies to be corrected so that the patient may 
come to operation in reasonably good equilibrium. Vitamin K will be 
indicated for prothrombin deficiency, whole blood for diminished red 
cell mass, and dietary measures supplemented if needed by parenteral 
amino acids for hypoproteinemia. All of this series of procedures is time 
consuming, which emphasizes the point previously made as to the 
importance of, firstly, considering on admitting an adult with jaundice 
to hospital that operation may be necessary, and, secondly, of instituting 
a program of tests which can help in preparing for operation with the 
minimal loss of time. 

There does not seem to me to be any point in going into the tech- 
nical details of the operation in this paper. There are however certain 
points that do deserve mention with emphasis. The operation, which 
consists of partial gastrectomy, partial or total pancreatectomy, with 
removal of the duodenum and lower common duct and perhaps the 
spleen, and then a rather complicated reconstruction of the gastrointes- 
tinal tract with implantation of the common bile and pancreatic ducts, 
is by definition of the greatest magnitude. No surgeon should attempt it 
unless he is fully familiar with the anatomy of the region, which knowl- 
edge had better be refreshed in the anatomical laboratory as the pos- 
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terior aspect of the head and neck of the pancreas are in intimate re- 
lationship with several extremely important blood vessels. Moreover the 
postoperative care involves a thorough understanding of fluid balance, 
so that the principle of having a team, consisting of surgeons who work 
together with highly trained laboratory workers available, to handle 
these cases has seemed to us basically sound and our experience has been 
that it contributes to safety as shown by a significant reduction in 
operative mortality. 

In the actual performance of the operation certain vascular land- 
marks are identified and one proceeds methodically step by step pro- 
tecting and preserving vital structures but yet removing en bloc the 
structures mentioned above. In the reconstruction phase of the operation 
the cut end of the common duct is anastomosed to the jejunum just be- 
low its closed end which has been brought up behind the superior 
mesenteric vessels where the duodenum lay previously. The common 
duct or preferably the common hepatic above the entrance of the cystic 
duct is employed in order to remove as long a segment of lower duct 
as is possible. Moreover if the gall bladder is used there is some danger of 
a biliary fistula from the tied end of the duct. The cut end of the pan- 
creas, except of course when total excision has been done, is anastomosed 
to the jejunum just below the bile duct anastomosis with a small tube 
in the pancreatic duct passed through a small stab wound in the gut wall 
with suture of the pancreatic capsule to the jejunal serosa. The objective 
of this anastomosis is to obviate pancreatic fistula and also to conserve for 
digestive purposes any ferments that may be present. This has been 
found worth while as pancreatic fistula is now rare and comparatively 
few patients indicate pancreatic deficiency during their period of sur- 
vival. The third and last anastomosis, the gastrojejunostomy, is done at 
least 25 cm. distal to the pancreatic jejunostomy in order to prevent re- 
flux. We have found it convenient to employ a retrocolic Hofmeister 

type as one would in an ordinary partial gastrectomy. 

These are shocking operations involving prolonged operating time, 
much dissection and handling of viscera, and are usually associated with 
considerable blood loss. Two liters of blood during the operation do 
only a little more than replace the blood lost, so an additional 2000 cc. 
of fluid will be-required in the first twenty-four hours. This may consist 
partly of blood, the balance being dextrose in water and dextrose in 
saline. The great danger in the postoperative period is over-hydration 


4 
q 
4 
1 ' 
+ 
| 
; 
wis { 
— 
oi 
of 


Cancer of Pancreas and Ampulla of Vater 347 


and in particular the over-administration of sodium, therefore the in- 
take should be limited to the neighborhood of 3000 cc. including not 
over 500 cc. of sodium salt solution. Even with a reasonably limited salt 
intake a storage of sodium may occur with a loss of potassium. This 
aspect of fluid and electrolyte balance was discussed by Lockwood and 
Randall” before this Academy in December 1948. The loss in potassium 
may be from wound drainage, from nasogastric or intestinal drainage, 
and thirdly because potassium is excreted during the period when the 
patient is taking nothing by mouth meanwhile maintaining urinary ex- 
cretion of potassium. Even in the absence of dehydration cellular potas- 
sium may be replaced by sodium and this interchange will be more 
marked if an excess of sodium is administered resulting in cellular edema 
because of the greater osmotic tension of sodium. The clinical manifes- 
tations of potassium deficiency are asthenia, listlessness and even my- 
asthenia with electrocardiographic changes, all of which respond at times 
dramatically to administration of potassium. In order to be aware of 
shifts in the circulating electrolytes one should maintain a chart show- 
ing the daily intake and output of fluid by each and every route, and 
the daily estimation of the blood levels of sodium, potassium and chlor- 
ides. If the blood potassium drops to 3.0 m.eq/l or lower one should 
add 30 m.eq/I of potassium chloride to the intravenous fluid. If the 
sodium level falls sodium lactate should be used and conversely am- 
monium chloride will raise the chloride level without adding more 
sodium. In the years before we had a flame photometer and a well trained 
team to handle these insidious shifts in electrolytes it is certain that many 
deaths occurred roughly ten days after operation that were directly due 
to faulty fluid and electrolyte management, rather than to assumed de- 
layed shock and furthermore that some of the instances of peritonitis 
were due to poor wound healing at anastomotic sites based on local 
edema. 

In March 1947 a team was organized consisting of the late John 
Lockwood and myself with Milton R. Porter and Henry T. Randall at 
that time surgical residents. This report is based on the experiences of 
this team and a few cases done by other members of the attending staff 
in the past four years and consists of twenty-four radical operations in- 
cluding one for pancreatolithiasis and one transduodenal resection of the 
papilla. This latter case, not done by the team, succumbed. This opera- 
tion is not advisable as it carries a high risk as shown by a recent report 
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by Miller et al.’* and as was indicated many years ago by Hunt.’ These 
twenty-four cases at operation were considered favorable. During this 
same period 103 other cases were explored, were found inoperable and 
a biopsy or short-circuiting procedure performed. Roughly one-fifth of 
the cases explored have been considered operable, and as will be shown 
a number of the twenty-four had metastatic spread that was not appre- 
ciable at the operating table. Our criteria for non-resectability is based 
on any spread beyond the pancreatic capsule, into lymph glands, sub- 
peritoneal tissue such as the root of the mesentery, or the portal vein. 
The finding on microscopical study of perineural extensions not appre- 
ciable in the gross specimen is a bad prognostic sign. 

The life expectancy with palliation varied markedly. One patient 
who had merely a biopsy done survived for one year. The patients with 
a non-functioning islet cell carcinoma may live a long time, as shown 
by Dr. Whipple’s first one-stage case that lived for ten years, and one 
of ours living just under three years in whom only a short-circuiting 
operation, was performed. Three others with palliative procedures sur- 
vived eleven, fourteen and sixteen months but the vast majority suc- 
cumbed before six months had passed. The survival rate in those con- 
sidered operable in our series conforms with the experience of Miller 
et al.'* and of Cattell and Pyrtek" that those arising in the pancreas itself 
have a far less favorable outlook than those with ampullary lesions. Miller 
et al. also point out that invasion of the portal vein, which of course is 
not discovered until almost the last moment before removal of the speci- 
men, is a potent factor in immediate postoperative mortality. 

Out of the twenty-four radical resections, among them one for pan- 
creaticolithiasis, there are 11 survivors, and of these one will die shortly 
at a little over 18 months post operation. Four died in the immediate post- 
operative period making a total operative mortality of 16 per cent 
although in this same period our team operated on seventeen patients 
with one death which occurred in a total pancreatectomy, a mortality 
rate of 5.8 per cent. Five total pancreatectomies were done for reasons 
to be discussed later with two operative deaths, a mortality of 40 per 
cent in this small series, but the others died within a year of recurrence. 
Those that have died since discharge from hospital lived from five to 
eighteen months but only two have survived over a year, the balance 
succumbing in from five to eight months, which indicates the high in- 
cidence of unsuspected metastases. The nine operated on for carcinoma 
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that are still living without recurrence as far as is known are 48, 36, 30, 
28, 27, 20 and 14 months, and two others under twelve months since 
operation. The one patient with lithiasis having a radical operation is 
living at nearly 4 years but has developed diabetes. 

The site of origin of the tumor has had a definite significance as to 
postoperative longevity. Without exception those that have died at 
various intervals following operation had lesions arising in the pancreatic 
tissue proper and exhibited microscopical lymph gland or perineural ex- 
tension as the two most important unrecognizable features in the gross 
examination of the specimen. 

Those that still survive had lesions classified as follows: 

t. Duodenum or ampullary region without spread: 4 cases, 1 at 

4 years, 1 at 3 years, 2 under 1 year. 

Duodenum or ampulla with extension: 4 cases, 1 at 2-12 years, 
1 at 28 months, 1 at 27 months, 1 at 14 months. 

Head of pancreas with spread: 1 living at 20 months, 1 on the 
point of death at 18 months. 

It is worth noting that we have had no cases arising in the head 
without microscopical evidence of spread. We have noted that some of 
the lesions in the head have extended into the body on microscopical 
study of the specimens either directly through the tissue or along the 
duct without evidence of extrapancreatic extension. This finding has led 
us to attempt total pancreatectomy in lesions in the head because of the 
difficulty in knowing just where to transect the body and because of 
the possibility of cancer cells being present in the duct fluid. Five such 
operations have been done with disappointing results. Two died in the 
immediate postoperative period, one of them perhaps because of a 
coronary occlusion. The others survived less than eight months. 

The following conclusions seem inescapable: 

1. Carcinoma in this area tends to disseminate early. 

(a) Those that arise in pancreatic tissue proper extend along peri- 
neural and perivascular lymphatics, to lymph glands and directly 
through the capsule to the peripancreatic fat. Also they spread impalp- 
ably within the gland and can extend along a dilated duct by flotation in 
the dammed up secretion. 

(b) Carcinomas arising in the terminal common duct, or on the sur- 
face of the ampulla may be a little slower to spread up the common duct 
or through the duodenal wall but this difference is perhaps more ap- 
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parent than real because jaundice will appear so early. 

2. All cases of jaundice in the adult should be considered on admis- 
sion to hospital as possible candidates for surgery so that no time may 
be wasted in preparation for operation if this is decided upon. 

3. Palliative short-circuiting operations are indicated in all cases ex- 
hibiting palpable, or visible extension, as this will furnish just about equal 
comfort and longevity as compared with the radical operation. 

4. Total pancreatectomy is worth the attempt in lesions starting in 
the head without evidence of spread, although a considerably larger 
series must be collected before the value of this more radical operation 
is established. 
5. Radical operation holds real hope for those individuals with 
lesions localized to the ampulla as shown by this and other series. 
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JUNE 1951 


BIOLOGICAL AND SOCIAL ASPECTS 
OF TUBERCULOSIS* 


The Hermann M. Biggs Lecture 


René J. Dusos 


Member, Rockefeller Institute for Medical Research 


EcTURE dedicated to the memory of Hermann Biggs, 

and devoted to the subject of tuberculosis, calls forth 

A some startling historical facts. Biggs had early become 

interested in problems of public health and in his bache- 

lor’s dissertation when he graduated from Cornell in 

1882, he had expressed the view that filth and poor hygiene were the 

primary causes of contagious diseases and micro-organisms only by- 

products of disease. This was the official doctrine taught at Bellevue, 

where Biggs was a medical student, and he had learned it there from 

Flint’s standard text book, “The Principles and Practice of Medicine.” 

The fifth edition of this book, published in 1881 with the collaboration 

of W. H. Welch, dealt at great length with the subject of tuberculosis 

and mentioned as its causes: hereditary disposition, unfavorable climate, 

sedentary indoor life, defective ventilation, deficiency of light and 

“depressing emotions.” The authors added that “the doctrine of the 

contagiousness of the disease has . . . its advocates, but general belief is 
in its non-communicability.” 

It was in 1882, one year after this statement by Flint and Welch, that 
Koch announced to a startled world the discovery of the tubercle bacil- 
lus. Koch’s achievement soon brought about a profound revolution in 
the medical point of view toward tuberculosis, and shifted emphasis from 
heredity, climate and emotions to methods for preventing the spread of 
bacilli through the community. The bacteriological era had begun. 

Biggs realized immediately all that the germ theory meant for the 
control of tuberculosis, and his practical and vigorous approach to the 
problem soon made of him one of the greatest statesmen of public health. 
* Given April 5, 1951 at The New York Academy of Medicine under the sponsorship of the Com- 


mittee on Public Health Relations. 
From the Laboratories of The Rockefeller Institute for Medical Research. 
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In the capacity of pathologist to the New York City Health Depart- 
ment, he signed in 1889 with his colleagues Prudden and Loomis a 
memorable report on tuberculosis. The conclusions were as follows: 

1. That tuberculosis is a distinctly preventable disease. 

2. That it is not directly inherited; and 

3. That it is acquired by the direct transmission of the tubercle 
bacillus from the sick to the healthy, usually by means of the dried and 
pulverized sputum floating as dust in the air. 

The measures, then, which are suggested for the prevention of the 
spread of tuberculosis are: 

1. The security of the public against tubercular meat and milk, 
attained by a system of rigid official inspection of cattle. 

2. The dissemination among the people of the knowledge that 
every tubercular person may be an actual source of danger to his asso- 
ciates, if the discharges from the lungs are not immediately destroyed 
or rendered harmless; and 

3. The careful disinfection of rooms and hospital wards that are 
occupied or have been occupied by phthisical patients. 

While the tremendous impact of the germ theory had led Biggs to 
concern himself chiefly with the spread of infection, he had not for- 
gotten that the bacillus is only one of the factors in the causation of 
tuberculosis; he emphasized this fact in a popular article entitled “To Rob 
Consumption of its Terrors,” published in the February 1894 issue 
of the “Forum.” 

“While tuberculosis is communicable, yet it is communicated with 
far less facility than many other diseases, which are more properly called 
contagious. Ordinarily, for its transmission, long exposure to infection, 
and intimate association with the infected individual, are required unless, 
because of some peculiar conditions, the natural resistance has been 
much reduced. Influences which depress the general vitality, or which 
produce more or less chronic affections of the air passages, increase the 
susceptibility. Foul air, unhealthy occupations, food poor in quality or 
insufficient in quantity, impaired nutrition, defective ventilation, certain 
climatic conditions, heredity, bronchial and pulmonary inflammations, 
and especially fatigue from nursing consumprtives, all act as important 
factors in creating a soil which is favorable for the development of the 
tubercle bacillus when once it has gained entrance.” 

There was nothing original in Biggs’ views concerning tuberculosis. 
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His contribution to the control of the disease was to formulate and im- 
plement a practical program based on three simple concepts: 1) to 
check the spread of infection by identifying the carriers of bacilli and 
by taking measures aimed at minimizing contacts between infected and 
non-infected persons; 2) to help human beings in developing a higher 
resistance by advocating healthy living habits not only for patients in 
sanatoria, but also for well persons in normal life; 3) to undertake a 
program of education aimed at mobilizing the intelligent and active 
coéperation of the community as a whole in the anti-tuberculosis meas- 
ures. The last point appears commonplace today, but it was then a 
revolutionary departure in medical and social philosophy. It shifted the 
emphasis from treatment of the individual patient to the control of 
disease in society, and it involved a new type of relationship between 
the medical profession and the public. The whole community was 
expected to take a constructive part in the fight against disease instead 
of passively following the instructions of physicians. 

Vigorous campaigns based on these three principles were undertaken 
over much of the Western World during the first years of the zoth 
century. Particularly in the United States, Biggs had the satisfaction of 
seeing his policies endorsed by private organizations of physicians and 
laymen operating under the leadership of the National Tuberculosis 
Association and by official agencies of public health. When he died in 
1923, his goal of incorporating scientific knowledge into a doctrine of 
action understood and supported by the general public had been reached 
and he could point with pride to a startling decline in the mortality 
caused by tuberculosis. 

The anti-tuberculosis program has continued to expand throughout 
the zoth century and the tuberculosis mortality has continued to decrease, 
in many places at a dramatic rate. Even though mortality statistics are 
inaccurate and often of questionable significance, it seems worth while 
documenting this phenomenonal decline with a few figures. Between 
1800 and 1850 the tuberculosis mortality reached an annual level of 
300-400 per 100,000 population over much of Western Europe and 
Eastern United States, and was still greater than 200 at the end of the 
century. In 1925 the tuberculosis mortality in the United States had 
come down to seventy-five a reduction of 63 per cent in twenty-five 
years. In 1950 it reached the all time low of approximately twenty-six 
for the Continental United States as a whole and was less than ten in 
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some of the Midwestern and Western States. A decrease of the same 
order has also taken place in several other countries, and one may hope 
that tuberculosis, which was “The Captain of All the Men of Death” 
in 1900, is now on the way towards being conquered in the Western 
World. 

The downward course of tuberculosis mortality rate during the fifty 
years that have elapsed since the beginning of the concerted medical 
and social efforts to eradicate the disease is an unquestionable fact, but 
there are skeptics who question whether the anti-tuberculosis campaigns 
really had much to do with the phenomenon. They point to the fact 
that tuberculosis mortality had begun to decrease even before the anti- 
tuberculosis campaign was thought of, indeed before the discovery of 
the tubercle bacillus. And indeed extensive statistical data indicate that 
the downward trend began in England and in the United States shortly 
after 1850. Hospital records suggest a similar situation in other European 
countries as well.* Neither the discovery of the tubercle bacillus nor, 
the growth of the sanatorium movement, nor the organization of the 
anti-tuberculosis associations, nor the introduction of pneumothorax 
therapy, seem to have affected markedly the shape of the mortality 
curve. As to thoracic surgery, vaccination with BCG, antimicrobial 
treatment with streptomycin and PAS, they are of such recent origin, 
or have been used on such limited scale, that they could not have played 
any part in the phenomenon under discussion. 

The skeptics also call attention to another intriguing fact. It is not 
only the mortality of tuberculosis that has decreased during the past 
decades, but also that of many other infectious diseases for which there 
has not been any organized campaign of control. Thus the death rate 
of pneumonia was decreasing at the same rate as that of tuberculosis even 
before the introduction of therapy with serum, sulfonamides and peni- 
cillin. Several other bacterial diseases such as scarlet fever and whooping- 
cough have also become less frequently fatal in Europe and North 
America and have now all but vanished as causes of death in many 
localities (Table I). Clearly, say the skeptics, we are dealing with a 
profound biological phenomenon which transcends tuberculosis. Inde- 
pendently of conscious human efforts, something has happened which 
has increased the resistance of man in the Western World to many 


* Curves of mortality rates illustrating these statements are presented in the following article, The 


Tubercle Bacillus and Tuberculosis by R. J. Dubos, American Scientist, July 1949, pages 354 
and 355 
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Taste I — ANNUAL MORTALITY RATES PER 100,000 POPULATION OF 
PULMONARY TUBERCULOSIS, SCARLET FEVER, WHOOPING COUGH, 
DIARRHEA AND ENTERITIS IN THE CITY OF NEW YORK 
FROM 1900 TO 1950* 


Pulmonary 
Tuberculosis monia 


212.0 243.0 

181.7 219.8 

168.9 209.0 

108.5 177.0 

75.5 132.8 

64.2 116.0 

55.1 ° 88.6 

44.5 45.7 

41.5 39.5 

1950 29.2 32.3 


* Data kindly supplied by Dr. A. E. Cohn and Miss Claire Lingg. 


ancient and destructive plagues. It will be shown later in this report 
that policies of public health have played a far more important role 
in the control of communicable diseases than the preceding paragraphs 
might lead one to suppose. For the convenience of the discussion, how- 
ever, it seems useful to consider first some of the hypotheses that have 
been formulated to explain the spontaneous decline in tuberculosis 
mortality during the past 100 years. 

In order to account for the progressive decrease in prevalence and 
severity of tuberculosis, one might assume that tubercle bacilli have be- 
come less pathogenic for man, or that man has become more resistant to 
the bacilli. The first hypothesis is unlikely for tests in experimental ani- 
mals have so far failed to give any evidence of a decrease in pathogenicity 
of the bacilli in the course of the bacteriological era. Moreover, tubercu- 
losis today, as in the past, manifests itself with extreme epidemic violence 
and destructiveness when it attacks populations newly exposed to it, or 
any group of people compelled to live under conditions of physiological 
misery. It appears certain, therefore, that the same breed of tubercle 


4 Diarrhea 
Scarlet Whooping and 
Year Fever Cough Enteritis 
1900 13.5 17.0 142.7 
11.8 10.1 118.4 
19.9 6.1 115.4 
5.6 7.6 67.5 
3.9 10.8 53.7 
12 4.9 38.6 
0.8 26.0 
Ll 2.1 14.1 
3 02 0.7 10.3 
01 0.5 8.7 
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bacilli that caused the great White Plague of the 19th century is still 
at large in the world today. 

But if the bacillus has not changed, its human host certainly has. 
There is no doubt that the response of man to the damage caused by 
infection is profoundly affected by many different factors and that some 
of these have varied in the Western World during the last century. It is 
probably true that all human beings can fall victim of tuberculosis if 
they are exposed to heavy infection at a time when their resistance ts 
very low. It is also true, on the other hand, that inbred characteristics 
can spell the difference between abortive infection and severe disease. 
between life and death, under ordinary conditions of exposure to the 
bacilli. While hereditary resistance allows a certain percentage of indi- 
viduals to go unscathed through widespread epidemics of tuberculosis, 
the most susceptible often die young leaving no progeny. Thus, familial 
susceptibility will express itself in smaller number of descendants during 
periods of epidemics, and it seems to be a fact that many tuberculous 
families became almost extinguished within a few generations during 
the rgth century. Only the individuals endowed with some degree of 
inborn resistance to tuberculosis are likely to survive when the infec- 
tion rate is high. 

The theory of familial susceptibility has received support from the 
experimental breeding of selected families of rabbits and guinea pigs 
differing in their susceptibility to tuberculosis. Although it was not 
possible to obtain animals endowed with absolute resistance, the dif- 
ferences observed between the selected families were sufficiently great 
to have been of significance under natural conditions of exposure to 
infection. It seems fair to assume therefore that in man as well, some 
increase in inborn resistance may have taken place through the selective 
process brought about by the prevalence of tuberculosis during the 
19th century. 

Selective breeding of the least susceptive human families is not the 
only means by which a widespread epidemic can increase the resistance 
of the population. For it is known that a slight tuberculous infection 
producing an abortive disease, or one with a slow course, can confer a 
certain level of immunity which is sufficient to protect against infective 
doses capable of determining severe disease in normal individuals who 
have never been exposed to tubercle bacilli. 

It is probable that immunization through the agency of abortive con- 
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tact infections is particularly effective in certain age groups. The more 
prevalent tuberculosis is in a given population, the more numerous are 
the chances for children to become infected, a fact which was the cause 
of much mortality among babies in the past. It is known, on the other 
hand, that severe tuberculosis is rare in children between the ages of 
five and fifteen, and it seems not impossible that infection contracted 
during that age period can provide some immunity against later experi- 
ences. The great majority of children were exposed to many sources of 
contagion up to a few decades ago, and those lucky enough to survive 
may have grown to form a partially immune population. 

As in the case of inborn resistance resulting from genetic selection, 
immunity acquired through abortive infections is only of relative efficacy 
in man. Although there seems to be no doubt that populations which 
have been exposed to tuberculosis for many generations in congested 
cities are usually more resistant to the disease than are those emerging 
from a farming or nomadic way of life, this resistance is inadequate to 
protect the individual exposed to the disease under unfavorable living 
conditions. Thus, tuberculosis has certainly existed for countless genera- 
tions in the large Chinese cities, and yet it is still today a terrible scourge 
there among the poor classes. Their long history of contact with the 
disease fails to express itself in increased resistance, probably on account 
of their wretched economic status. 

The tragedies caused by the two World Wars have demonstrated 
that hereditary resistance and acquired immunity are to no avail against 
infection when environmental conditions become too trying. Forms of 
tuberculosis with a rapid course and without any tendency to healing 
became within a few months very common in Europe in the wake of 
food shortages and loss of elementary human comforts. The tuberculosis 
mortality rates soared to levels even higher than those reached in the 
1850's, and they soon reflected differences in the hardships suffered by 
the various groups of populations. During peacetime in Warsaw, the 
disease was much less severe among the Jews than among the Christians, 
and it had remained so during the first World War, although mortality 
had increased sharply in both groups. Very soon after the beginning of 
the second World War, however, the relation changed. From 71 per 
100,000 in 1938 the tuberculosis death rate among the Jews climbed to 
205 in 1940 and 6o1 in 1942, whereas the respective figures were 186, 
377 and 425 for the Christians. The resistance acquired during centuries 
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of life in the ghettos proved of little help to the persecuted Jew when 
his tragic load of ordeals became too heavy. 

It is not only under conditions of extreme privations that disturbances 
of the social fabric can bring about a recrudescence of tuberculosis. Even 
in England the mortality rate began to increase immediately after the 
onset of the first World War and it remained high until 1919. An appre- 
ciable increase, although less marked and of shorter duration, was also 
observed during the second World War.* Practically everywhere in 
Europe, the tuberculosis mortality rate resumed its downward course 
as soon as social conditions became more normal, or stabilized, at the 
end of the two conflicts. 

These facts make it clear that the environment is of paramount im- 
portance to the problem of tuberculosis. And indeed, the tuberculosis 
epidemic of the rgth century in Europe reached its greatest destructive- 
ness during the first period of industrialization when the economic status 
of the labor classes was at its lowest, whereas mortality began to decrease 
concomitantly with the improvement i the general standard of living. 
At the present time, the disease is more prevalent and more severe among 
the poor than in the economically favored classes in highly industrialized 
countries. But universal agreement on the thesis that there exists a correla- 
tion between standard of living and resistance to tuberculosis leaves 
room for many divergent views as to the specific manner in which one 
affects the other. 

Improved standard of living usually means better housing, and 
chances of infection are decreased by life in less crowded, more airy 
and sunnier rooms. Even today the relation between the density of 
population in homes and factories and the prevalence of tuberculosis is 
still in evidence. A recent survey of the shoe trade in England, for ex- 
ample, revealed that the percentage incidence of tuberculosis increases 
directly with the number of workers in the plant. A similar relation had 
been found in cattle years ago; the larger the number of animals per 
barn, the more likely they are to contract tuberculosis. 

More or less simultaneously with improved housing, there began 
during the second part of the 19th century a crusade for more sanitary 
living conditions that certainly contributed also to minimize the spread 
of infected particles. Education made spitting in public places a mani- 
festation of bad taste, sneezing in somebody's face an anti-social act. 


* A curve of mortality rates illustrating this statement is presented in the following article. The 
Tubercle Bacillus and Tuberculosis by R. J. Dubos, American Scientist, July 1949, page 7 
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Personal cleanliness became almost a duty, and access to fresh air and 
sunshine, everybody’s right. It is this crusade for sanitation, as we shall 
see, which has progressively evolved into the systematic sophisticated 
anti-tuberculosis campaigns of the recent decades with surveys for the 
detection of active cases, tracing of contacts, segregation of persons with 
positive sputa, etc. Wherever it has been possible to carry out the war 
against the spread of bacilli with sufficient thoroughness, the infection 
rate has been brought down to a very low level. It is unfortunately true 
that only few communities can afford to carry out adequate public health 
programs. Nevertheless, there is no doubt that social awareness and 
public health measures are decreasing the frequency of contact with 
persons expectorating large numbers of bacilli. 

Despite the effectiveness of anti-tuberculosis campaigns in checking 
the spread of bacilli, the largest part of the population eventually be- 
comes infected, even in communities enjoying a highly developed public 
health program. This is shown by the fact that most adults—from 50 
to go per cent—become tuberculin positive* even when they have never 
shown any evidence of clinical tuberculosis. Furthermore, unsuspected 
tuberculous lesions—healed or in the active state—can often be found 
in the body of persons dead of causes other than tuberculosis and who 
were unaware of being affected by this disease. The reason why mor- 
tality rates have been decreasing so much faster than infection rates is 
not entirely clear. It is possible that under the normal conditions of 
modern civilized life, most particles of infected sputum or dust that 
reach an individual contain so few active bacilli that they can produce 
only abortive infections. It is also probable that the susceptibility of any 
given individual to infection varies markedly from one time to another, 
and that the recipient of an infective dose must be in a receptive state 
for infection to “take” and to cause a progressive disease. 

All these considerations make it imperative to inquire into the 
mechanisms by which physiological state controls resistance to infection. 

From time immemorial, clinicians have emphasized the importance 
of the patient’s nutritional state for his ability to resist tuberculosis. His- 
torical and epidemiological evidence also speaks clearly in favor of this 
view, for there is no doubt that tuberculosis is always more prevalent 


* The conversion from the tuberculin negative to the tuberculin positive state is evidence that 
tubercle bacilli have multiplied to an appreciable extent in the body of the individual concerned— 
whether or not this enttiolastion expresses itself by signs or symptoms of disease. Moreover, there 
is much reason to believe that the persistence of the tuberculin positive state depends either upon 
the persistence of living bacilli in some part of the body, or upon new contacts with virulent bacilli. 
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and more severe in areas or social situations where the diet is deficient 
in “high class” foods. Although it is obvious that inadequate diets are 
not the only way in which low economic status favors the spread of 
tuberculosis, there are a few cases where it seems possible to dissociate 
the effects of bad nutrition from those of the other unsanitary living 
conditions resulting from poverty. 

For example, a striking relation has been observed between diets and 
the physique and health of two African tribes, the Masai and Akikuyu, 
both of which live in a primitive state. At the time of a survey made 
in 1931, the diet of the former tribe was found to consist chiefly of milk, 
meat and raw blood, whereas cereals supplemented with some roots and 
fruits were the only foods of the latter tribe. Marked differences were 
found in the incidence of disease in the two tribes, pulmonary phthisis 
being in particular many times more prevalent among the vegetarian 
Akikuyu than among the meat eating Masai. 

The course of tuberculosis in Denmark between 1914 and 1918 pre- 
sents a case where nutrition appears to have been the only, or at least, the 
preponderant factor in aggravating tuberculosis. The tuberculosis mor- 
tality in Denmark, which had been decreasing at a steady rate since at 
least 1900, showed a marked increase during the first World War be- 
tween 1915 and 1917. Then the increase stopped, and the curve in 
mortality resumed its downward trend even before the end of the War. 
Denmark was not occupied during the first World War; did not take 
part in the conflict; and suffered no obvious social disturbance that could 
account for the increase in tuberculosis between 1915 and 1917. It is 
known, however, that during that period enormous amounts of meat and 
dairy products were exported to England and that the yearly consump- 
tion of meat per individual in Denmark fell sharply. After 1917 sub- 
marine warfare interrupted the export trade, and it seems that the re- 
versal of the trend in tuberculosis mortality occurred concomitantly 
with the return to more normal nutrition. There is some evidence that 
a similar situation occurred in certain parts of France during World 
War II. The consumption of meat and dairy products in Normandy and 
Brittany increased when difficulties of exchange interfered with the 
shipment of these foodstuffs to other parts of France. At the same time, 
the tuberculosis mortality decreased in these two provinces while it 
reached extremely high levels in Paris and many large cities, as well as 
in certain other regions with deficient food production. In England, 
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statistical surveys have also revealed an astonishing correlation between 
consumption of “animal proteins” and tuberculosis mortality. It must 
be emphasized again that, suggestive as they are, these correlations are 
not entirely convincing since the decrease in availability of meat and 
dairy products usually coincides with other disturbances in the social 
fabric. Moreover, none of the observations made thus far reveal anything 
of the nature of the particular constituents of the food that affect re- 
sistance to tuberculosis. 

It has been widely assumed that animal and dairy products exert a 
beneficial effect by virtue of their protein content, but it is equally 
plausible that they supply other constituents which are deficient in plant 
foodstuffs. In reality, and despite the countless pages that have been 
written on the effect of nutrition on tuberculosis, no knowledge what- 
ever is available of the components of the diet involved in this effect, or 
of the mechanism by which the state of nutrition affects the course of 
disease. So complete is our ignorance of the subject that it is not even 
known whether the nutritional factors that promote resistance to tuber- 
culosis react directly with the tubercle bacilli or their toxin, or act 
indirectly by increasing either general physiological well-being, or some 
specific defense and repair mechanisms of the body. There have been a 
few timid attempts to determine the effect of known nutritional factors 
on infection. But the results have been equivocal and indeed it is unlikely 
that this approach will yield the solution of the problem. For it would 
be a miracle if the food components that have been found of significance 
in the control of nutritional conditions would prove to be also the ones 
that affect the course of tuberculosis. In order to illustrate the problem 
by an analogy, it need only be pointed out that the anti-pernicious 
anemia factor could never have been discovered by testing indiscrimi- 
nantly the various substances known at the time to be concerned in 
deficiency diseases. The relation of nutrition to tuberculosis .deserves 
more systematic and especially more imaginative study than it has re- 
ceived heretofore. 

Among other aspects of the standard of living that have been invoked 
to account for the decrease in tuberculosis after 1850, particular mention 
must be made of the shortening of working hours, and of the decrease 
in the amount of physical effort exacted from the labor classes. Coin- 
cident with this social change was an increasing awareness by clinicians 
of the importance of rest in the treatment of the disease. In this case 
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again, universal agreement on the very general terms of the problem is 
not sufficient to prevent much controversy as to the specific manner in 
which rest must be practiced, a fact which is not surprising when one 
realizes that the word rest is used in many different connotations. It is 
sufficient to recall that, ever since Sydenham and up to a very few de- 
cades ago, experienced physicians have prescribed rest in the form of 
horseback riding for many hours every day, for many weeks in succes- 
sion; today, rest means as complete immobility as possible in the recum- 
bent position for months or years. The modern physician speaks also 
of putting the lungs at rest by artificial pneumothorax or other surgical 
procedures. And throughout recorded history it has been advocated that 
the mind of the tuberculous patient be put at rest by the avoidance of 
painful emotions or of financial worries, and by sending him to live in 
pleasant surroundings. Thus, the word rest is used to express a whole 
range of meanings extending from the grossest physical concepts to the 
most subtle psychic influences. No one knows why and how rest exerts 
its beneficial effects—whether it favors the healing process around lesions 
already existant, or increases resistance to the invasion of areas of the 
body as yet unaffected. But rest there must be, mechanical, physiologi- 
cal and psychological. 

The use of the word rest in so many different connotations symbol- 
ises the belief that resistance to tuberculosis is determined by factors of 
the host that can be influenced by the proper way of life. Although the 
different physical, physiological and psychic factors may each influence 
the response of the patient to infection by means of unrelated processes, 
it is also possible that all of them operate indirectly through one or a very 
few common mechanisms, for example, through the hormonal systems 
that control tissue reactions. Recent studies on the dramatic effects 
exerted by the components of the anterior pituitary—adrenal system 
(acTH and cortisone) on the course of tuberculosis illustrate one mechan- 
ism by which many types of stresses can have far-reaching effects on 
infectious disease. It is not to be doubted that practices developed em- 
pirically, and often conflicting in appearance, will be reconciled as 
knowledge increases of the complex interplay between psyche and soma. 

Certain phenomena of epidemiology are in agreement with the view 
that general physiological factors—other than immunological processes— 
exert a profound effect on resistance to tuberculosis. Even at a time when 
tuberculous infection was well nigh universal, the mortality caused by 
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Taste Il — MORTALITY RATES OF TUBERCULOSIS, PNEUMONIA AND 
BRONCHITIS, DIARRHEA AND ENTERITIS, BY AGE GROUPS, IN THE 
UNITED STATES, IN 1900 AND 1940* 


1900 1940 
Pneumonia Diarrhea Pneumonia Diarrhea 
and and and and 
Tuberculosis Bronchitis Enteritis Tuberculosis Bronchitis Enteritis 


1175.1 14.6 188.4 102.4 

8.8 55 6.9 0.9 

5.7 38.2 8.8 0.7 

744 75 56.3 13.4 1.0 

109.2 1,05 594 22.8 1.6 

169.3 18.6 66.3 42.9 19 

331.2 49.3 83.0 34 

683.1 130.4 7.0 

269.2 1666.7 365.8 29.8 


* Data kindly supplied by Dr. A. E. Cohn and Miss Claire Lingg. 


the disease in children of the age group from five to fifteen was—as 
already mentioned—much lower than that observed among younger or 
older individuals. Many reasons have been invoked to account for this 
“golden age of tuberculosis.” Suffice it to emphasize here that the phe- 
nomenon must be the expression of some general biological law since the 
high resistance of the 5-15 age group to infection is not peculiar to 
tuberculosis. As shown in Table II it applies to bronchitis and pneumonia 
as well as to the ill-defined conditions entered on death certificates under 
the names of diarrhea and enteritis. Many other examples could be 
quoted, but none is as striking as tuberculosis. Of particular interest is 
the fact that dependence of susceptibility on age was already obvious 
in 1900, at a time when infection was wellnigh universal. Although im- 
mense numbers of babies and young adults were then dying of tubercu- 
losis, most children of school age escaped progressive disease despite 
constant and heavy exposure to the bacilli. The changes in the prevalence 
of tuberculosis during the past five decades have not altered this relation 
between age and susceptibility to disease (Tables II and III). A recent 
analysis has brought the phenomenon into sharp relief by correlating 
mortality rates with incidence of infection (determined by the tuber- 
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Tame ILI—AGE-SPECIFIC DEATH RATES OF TUBERCULOSIS (ALL FORMS) 
PER 100,000 ESTIMATED POPULATION* 


Age 1925 1920 1915 1910 1900 


All Ages 45 47.1 49.1 55.1 848 113.1 140.1 153.8 1944 


Under 1 year 24.6 266 284 355 51.6 69.7 1065 168.6 2129 311.6 


1-4 years 1223 136 1.6 163 29 303 454 68.0 84.6 1018 
5-14 years 6.0 79 4.8 224 26.9 29.7 

15-24 vears 382 394 43.2 489 77.3 1017 136.1 146.1 152.0 205.7 
25.34 years 56.3 58.7 62.9 74.1 102.8 1225 1649 198.0 217.6 2943 
35.44 years 594 606 G44 75.5 924 110.6 1474 196.9 214.9 253.6 
45.54 years 663 69.7 69.1 779 93.2 1064 137.2 1768 188.1 215.6 
55-64 vears . 76.1 4 72 8388 97.0 1082 141.3 177.0 192.9 223.0 


65-74 years 80.8 823 83.0 905 IIL7 132.7 163.8 187.8 203.5 256.1 


75 years and over .. 77.8 82.5 980.1 964 110.0 122.1 154.2 160.5 179.0 169.2 


* Data taken from Vital Statistics, U. S. Department of Commerce, 16, 1942, N’ 


culin test) in different age groups. As shown in Table 1V which was pre- 
pared from data obtained some 10 years ago, tuberculosis was then 
—as in 1900—most fatal when contracted during the very first years of 
life. The mortality was at its lowest point from age 5 until puberty, in 
spite of increased chances of infection. It increased again at the time 
of puberty and remained high until death. There could not be more tell- 
ing evidence that infection and disease are not synonymous. 

All attempts to study the mechanisms by which selective breeding, 
abortive infections, nutrition, and physiological factors modify resistance 
to tuberculosis, are handicapped by our ignorance of many fundamental 
aspects of the pathogenesis of the disease. This is particularly true of 
caseation, a peculiar form of tissue necrosis which constitutes one of the 
most characteristic findings in tuberculosis. The necrotic tissue that has 
caseated instead of undergoing ordinary autolysis is slow to resolve and 
may persist for periods of years, providing a peculiar environment for 
the tubercle bacilli. As long as the caseous lesion remains closed, the 
bacilli that it contains stop multiplying and even slowly decrease in num- 
bers, but some of them survive for months or years, even long after 
apparent clinical recovery has taken place. This fact is of enormous 
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Taste IV — MORTALITY FROM TUBERCULOSIS AT DIFFERENT AGE 
PERIODS IN THE GENERAL POPULATION AND IN THE INFECTED 
PORTION OF THE POPULATION** 

(U. S. Registration Area, 1940) 


Deaths from 
Deaths from Tuberculosis per 
Estimated Tuberculosis per 100,000 estimated 
Per Cent 100,000 Persons —_ infected persons 
infected* of eachage group of each age group 


05 24.0 4,920 

10 12.3 123 
25 44 
35 6.6 
45 27.4 
55 49.6 
56.3 
56.4 


45-49 9: 63.3 
50-54 : 9: 69.7 
55-59 9: 754 
60-64 ; 9! 77.0 
65-69 97 78.2 
70-74 95 84.8 


75 over 2 77.8 


* Estimated from tuberculin surveys. 
** Reprinted from Arnold R. Rich, The Pathogenesis of Tuberculosis, Charles Thomas, Springfield, 
1944, p. 217. 


importance to the infected individual and to the community in which 
he lives. For many ill-defined circumstances which result in the re-pene- 
tration of body fluids into the caseous area, or in the opening of the lat- 
ter into a bronchus or a blood vessel, change the characteristics of the 
lesion in such a manner that the surviving bacilli start multiplying again 
and bring about recurrences and spreads of disease. On the other hand, 
the prolonged survival of a few bacilli within the caseous area is of epi- 
demiological significance by maintaining in the community reservoirs 
of infection that keep the epidemic smoldering. The importance of these 


Total 
Deaths 
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Age culosis 
0-1 496 
1- 4 1047 
5- 9 469 
15-19 8357 i 
20-24 5752 
25-29 6243 
30-34 5773 
35-39 5448 85 57.1 67 
3 40-44 5438 90 61.9 69 } } 
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facts has been repeatedly pointed out by clinicians and epidemiologists 
and yet there is no understanding of the mechanisms that result in the 
production of caseous matter, or in the “softening” of caseous areas. 
Here is a vast field of inquiry that certainly cannot be solved by the 
simple bacteriological public health approach and which requires instead 
an integration of immunological with biochemical and physiological 
analysis. 

Many will probably wonder whether the biological aspects of tuber- 
culosis constitute a worthwhile subject of study at the present time since 
higher living standards and decreased chances of infection have gone far 
toward robbing the disease of its social importance and since the present 
medical procedures have greatly improved the chances of survival of the 
tuberculous patient. Unfortunately, the situation is not as satisfactory as 
the decline in death rates would lead one to believe. There are close to 
1,000,000 individuals in the United States alone and probably 100,000,- 
ooo in the world, who harbor living virulent tubercle bacilli. Complete 
eradication of the disease is therefore an impossibility for many decades. 
The varied programs that have been organized for the detection of active 
cases will bring to medical attention more and more patients in the early 
phase of their disease, and thus improve their chance of recovery. But 
disturbing problems are already becoming apparent. To what extent will 
society be willing—and able—to provide hospital or sanatorium treatment 
for all those who are “infected,” but only potentially sick? The eco- 
nomic cost would be staggering, certainly exceeding a billion dollars 
yearly for the United States alone. And how many of the individuals 
found to have tuberculous infection, but otherwise feeling no unpleasant 
symptoms, will accept the idea of removing themselves from normal life 
for months or a year, merely as an insurance against the threat of disease? 
As is well known, in only a very small percentage of persons does tuber- 
culous infection evolve into incapacitating illness and there is at the pres- 
ent time no technique and no knowledge to determine which of the 
infected individuals are threatened with progressive disease. 

However useful in specialized cases, vaccination, anti-microbial drug 
therapy, or surgical intervention cannot possibly bring the solution to 
the social problem of tuberculosis. And yet it is certain that a solution 
can be found. For it must never be forgotten that tuberculosis is not an 
inevitable accompaniment of human life as is shown by the facts that it 
has long remained practically non-existent in many primitive societies 
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and that it is disappearing as an important medical problem from some 
limited sections of the most highly evolved modern communities. It is 
only through gross errors in social organization, and mismanagement of 
individual life, that tuberculosis could reach the catastrophic levels that 
prevailed in Europe and North America during the 1gth century, and 
that still prevail in Asia and much of South America today. 

Fortunately, tuberculosis can be attacked along two independent 
lines—by decreasing the chances for infection, and by rendering man 
more resistant to the damage caused by tubercle bacilli. It is only through 
this dual approach that the anti-tuberculosis movement can be seen in its 
proper perspective—which is not merely a medical perspective but one 
in which the historical and social backgrounds loom very large. True 
enough, the many factors that have contributed to the decline of tuber- 
culosis in the Western World began to operate long before the anti- 
tuberculosis movement had acquired momentum, indeed even before 
the germ theory of disease had gained widespread acceptance. But it 
must be realized that concern with public sanitation antedated the germ 
theory. The campaign to eliminate filth and squalor from society, and to 
bring pure air, pure water, pure food and healthy living conditions to 
the multitudes, originated with the great humanitarians of the early 
nineteenth century. The crusade for outdoor life, open windows, clean- 
liness of body and habits probably played a part larger than is usually 
realized in decreasing the spread of infection. Certainly the germ theory 
of disease helped in making more pointed and more effective the policies 
of public hygiene, But it was the “sanitary awakening” that prepared 
the way for the new health movement and did much of the work usually 
credited to the bacteriological doctrine. It matters little whether crowd- 
ing, promiscuous spitting, dark airless rooms, and other unsanitary as- 
pects of life in society are condemned in the name of human decency, 
sanitation or the germ theory. The practical effects are the same in 
bringing about a way of life that minimizes the spread of certain infec- 
tious agents and of tubercle bacilli in particular. Thus, one can recognize 
an unbroken continuity of public health work since the beginning of 
the sanitary reforms. The anti-tuberculosis movement took up and car- 
ried further the torch first lighted by the public-minded physicians and 
laymen of the 1830's. 

In addition, the anti-tuberculosis movement elevated the medical edu- 
cation of the public to a more sophisticated level. It conveyed the knowl- 
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edge that disease can exist and can be detected long before the patient 
becomes aware of symptoms. It taught that diagnosis in the earliest pos- 
sible—asymptomatic—phase of tuberculosis is of paramount importance, 
both for the individual patient, since it increases his chances of complete 
recovery, and for the community, since it helps in finding the source and 
in breaking the chain of infection. The tuberculous patient has been 
indoctrinated in the belief that it is bis responsibility to take measures 
that will minimize the spread of bacilli—either by accepting segregation 
in a sanatorium or by learning to behave in such a manner that he does 
not contaminate his surroundings. 

Whereas the germ theory of disease gave a rational basis to the em- 
pirical sanitary measures initiated in the 1830's and thus led to a more 
effective fight against the spread of bacilli, no similar body of scientific 
doctrine has come to guide the anti-tuberculosis movement in its efforts 
to render man more resistant to infection. There is as yet no clear under- 
standing of the mechanisms by which the body can ward off infection 
or progressive disease, and there is no way of measuring either inborn 
resistance or acquired immunity. This ignorance greatly handicaps all 
efforts to develop methods for producing a truly effective specific im- 
munity. At first sight, the situation appears more satisfactory with ref- 
erence to the medical techniques used in the management of the tubercu- 
lous patient since the practices codified in sanatorium life—whether car- 
ried out in a city hospital, or in a secluded country resort—are unques- 
tionably of benefit both to the patient and to society. But it is not un- 
likely that the same results could be obtained with more certainty, less 
time, and at lower cost of human and economic values, if precise knowl- 
edge were available of the factors that affect the course of tuberculosis. 
At the present time, advocates of “healthy living” have little to add to 
the teachings of common sense preached by the health crusaders of the 
past century. Even more than in the case of immunological processes, 
the precise nature of the physiological mechanisms that control resistance 
to tuberculosis is entirely unknown, and little more than lip service is 
paid to the need for investigating them. And yet, it is likely that we are 
reaching the point of diminishing return in what can be expected from 
the application of present knowledge. There is more to the problem of 
nutrition than prescribing three square meals a day, and rest must be 
defined in terms other than the number of hours spent in bed. 

Some fifty years ago men of vision and of good will—physicians and 
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laymen—realized that tuberculosis could not be conquered by the con- 
ventional medical philosophy of the time. Their efforts culminated in 
the educational program that enlisted the general public as an under- 
standing and creative participant in the war against contagion. There is 
needed today, a re-awakening of the pioneering spirit that brought about 
first the sanitary revolution, and later the anti-tuberculosis campaigns. 
Once more it becomes urgent to force upon social consciousness the 
realization that progress cannot depend only on doing more and more 
of what has proven profitable in the past. 

A new educational process is needed to make the public, and those 
responsible for the administration of scientific programs, become aware 
of the fact that research should not be limited to working out more and 
more details of established principles—to gilding yesterday’s lilies. The 
important advances are likely to come from the workers who stray 
from the obvious paths and venture into unexplored areas. But it is not 
easy to integrate these temperamental trail blazers into the rigid and 
cumbersome structure of large educational or research institutions and 
of governmental bodies. For this reason voluntary and unofficial agencies 
have an important role to play in searching, recognizing and encourag- 
ing unorthodox approaches to the study of tuberculosis. It took much 
boldness of spirit to establish in the 1900’s the new philosophy that per- 
mitted physicians and the public to work together. It will take much 
imagination and vision to foster the development of new research con- 
cepts, of new points of view, within the ever-growing rigidity of our 
social framework. Needless to say, we must keep on exploiting the tech- 
niques of tuberculosis control that are the direct expressions of the germ 
theory of disease. But we must realize that the complete elimination of 
tubercle bacilli, however desirable a goal, will not be achieved for a long 
time to come—if ever. Since tubercle bacilli are likely to remain wide- 
spread, it becomes imperative to investigate the human and environ- 
mental factors that determine resistance to infection. The final step in 
the conquest of tuberculosis may well depend upon knowledge of the 
factors that prevent infection from manifesting itself in the form of 
destructive and progressive disease. 
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OF goo LAMINECTOMIES* 
The Charles A. Elsberg Lecture 


Ernest SACHS 


Research Associate in Physiology, and Lecturer in Surgery, Yale University School of Medicine 


Hr is a great pleasure and privilege to have been invited to 

deliver the first Elsberg Memorial Lecture. 1 knew Dr. 
if Elsberg from the time I was an intern, in 1905, and it 
was while I was practicing in New York in 1gog that 


Sesesesesesa he was appointed to the then new Neurological Institute 


where he began his neurosurgical work. Though his work covered the 
field of neurosurgery, he soon became particularly interested in spinal 
surgery. His major contributions and his books are on spinal surgery 
and he is known everywhere for this work. 

It seemed to me, therefore, appropriate to devote my remarks to a 
review of my own experiences with spinal surgery. I shall try not to 
weary you with a statistical study, or with too many tables, but shall 
try to pick out from my material certain facts that seem to me of special 
interest. My material consists of 903 laminectomies, of which 234 were 
for verified tumors, and the rest of the cases are distributed as shown on 
the charts. 

Many changes and improvements have taken place, naturally, since 
the first successful removal of a spinal tumor by Victor Horsley in 1887, 
but that memorable case, reported by Gowers and Horsley in 1888, 
contained many of the diagnostic points that have been repeatedly sub- 
stantiated since then. Considering that that case was the first successful 
one recorded—though in the same paper are records of fifty-eight other 
cases all of which died—it is quite remarkable how complete that report 
is, and how these men covered the salient points in the diagnosis of a 
focal spinal lesion. There are, of course, certain facts that we have 
learned since then, as large series of these cases have been collected. 
Perhaps the most significant of these is that Horsley’s original belief, 


* Given March 21, 1950 at The New York Academy of Medicine before the New York Society of 
Neurosurgery. 
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namely, that pain was an essential point in the diagnosis, has not been 
found correct. 

We have learned two things about the pain associated with spinal 
tumors. First, that it may be of two types, root or segmental pain, and 
general pain from pressure or destruction of the bony canal. Secondly, 
that not all spinal tumors cause pain. It is the extradural and intradural 
extraspinal tumor cases that have pain, but in the intramedullary tumors 
it is strikingly absent. However, it is possible to have a small extrame- 
dullary lesion without pain if the tumor lies between the roots and does 
not press upon a root. The character of the pain is not absolutely typical 
though its general character is very suggestive. However, on pain alone 
no one, I think, has been willing to make the diagnosis of tumor. We have 
needed other signs or symptoms: either some sensory changes, subjective 
or objective, or reflex changes to enable us to arrive at a diagnosis. Be- 
cause pain may precede any focal sign for months, it frequently happens 
that these patients wander around for a diagnosis and often get into the 
hands of osteopaths or chiropractors. In fact, some years ago, in review- 
ing a series of tumor cases, I found that in the early stages of this disease, 
over go per cent of my cases had visited these cultists at some time. 

The greatest advance in arriving at an early diagnosis has been 
brought about by the study of the spinal fluid. Of this, naturally Horsley 
and Gowers knew nothing. The greatly increased protein content, the 
block on the Quackenstedrt test, the xanthochromic character of the fluid, 
all have made earlier diagnosis possible, but even so, the level of the 
lesion was frequently difficult to determine in spite of the most 
careful sensory studies. We have learned that complete or partial loss of 
sensation by compression of the cord does not involve the dermatome 
corresponding to the comparable segment of the cord; that means, for 
example, that compression of the 7th dorsal segment does not cause 
sensory disturbance in the 7th skin dermatome because of the overlapping 
sensory fields. Complete loss of sensation is at a lower level. In addition, 
the lesion lies higher than the vertebra of the same number because the 
spinal cord is not as long as the spinal column. This fact has led surgeons 
to miss a lesion at times or has obliged them to make a much longer ex- 
posure than necessary. 

A great help in facilitating localization has been the use of a contrast 
medium. This is injected into the canal to determine either the upper or 
lower level of the lesion depending upon whether it was injected above 
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or below the lesion. Though I myself have never seen any harmful effects 
from the use of the nonabsorbable medium lipiodol, a few such instances 
have been reported: but since pantopaque has been discovered, I know 
of no instance at all where it has done harm. Besides, today we always 
remove the pantopaque after the x-ray has been taken. In the last few 
years, I have made use of this medium frequently to insure a shorter 
operative exposure. 

With a large clinical experience, it has been possible to predict at 
times the type of lesion one is going to encounter at operation, and this 
has been of great help in the pre-operative prognosis. It has been claimed 
by some that by a study of the sensory disturbances, it is possible to 
predict the relation of the tumor to the cord. This I have been able to 
confirm very rarely because the symptoms of a tumor may arise from 
the pressure of the tumor upon the cord or from the impingement of the 
cord against the opposite side of the vertebral column, and this easily 
confuses the picture. However, I have never felt that this was one of 
other than academic interest, since I always have done a complete lami- 
nectomy and never have made use of a unilateral laminectomy to expose 
a tumor. 

While the level of a lesion is usually determined by the sensory dis- 
turbance, occasionally the level, especially in the cervical region, may 
be established by a study of the reflexes. In a lesion between the 5th 
and 6th cervical segments, the presence of the biceps reflex and absence 
of the triceps reflex may be most valuable and help to localize the lesion 
very accurately. 

Perhaps the first point of interest in the tumor group is the large 
percentage of benign growths. This has been the experience in most 
neurosurgical clinics and, of course, is in sharp contrast to the incidence 
of malignancies in a brain tumor series. In the total number of 234 
verified spinal tumors, only fifty-eight were malignant, a little less than 
25 per cent. Of these, twenty were metastatic carcinomas, twenty-eight 
were sarcomas and ten were gliomas. I have included the gliomas among 
the malignant tumors though the life history of spinal gliomas seems to 
be different from that of intracranial gliomas. Of my ten cases, three 
died in six months, one after two years and the other six carried on much 
longer. The other malignant cases causing cord compression were all 
extradural tumors. 

The problem of intramedullary tumors is one of great interest, and 
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was a question Dr. Elsberg wrote about on several occasions. He pro- 
posed a method of operating upon these cases by incising the cord and 
allowing the tumor to extrude. This may work well occasionally. On 
the other hand, I have removed at one stage, very large tumors without 
increasing the patient’s disability, and in one case where the tumor was 
so very long that it had to be removed in two stages, the patient showed 
marked improvement and was able to walk again, although totally para- 
lyzed before operation. 

The majority of intramedullary tumors have been ependymomas. I 
have seen only one case of an astrocytomatous cyst. 

Another interesting fact has come to light from this review, namely 
that we had four cases we called chondroma. I feel quite certain that all 
of these were calcified extruded intervertebral discs; all these cases 
produced symptoms of cord compression and were removed transdur- 
ally, a rather awkward method in view of the technique we usually 
employ for the removal of discs. 

For the most part, the incidence of different types of tumors in our 
series corresponds to the figures presented by Dr. Elsberg, with one 
exception. He found a very much larger number of perineurial fibro- 
blastomas, in fact, almost as many as his meningiomas, while we encoun- 
tered far fewer. 

We have had a considerable number of vascular tumors, different 
types of angiomas. These have interested me particularly because we 
made use of a technique for destroying these tumors that Dr. Trupp and 
I described several years ago in the treatment of similar lesions in the 
brain, namely, electric coagulation, that shrivels up the tumor by very 
slow coagulation. It does not always work, but when it does, it is very 
effective and does no damage to the cord. 

Of the other conditions for which we have performed laminectomies, 
much could be said, for certain groups represent controversial problems. 

First, the cases diagnosed as arachnoiditis. These were cases that pre- 
sented symptoms and signs of a focal lesion. Some had sensory levels, 
others had reflex changes, some even had spinal blocks with moderately 
elevated protein. The only findings at operation were adhesions. The 
etiology was uncertain. Presumably these followed an old infection or 
perhaps a trauma. Surgery in these cases gave some relief, but in general, 
I should say the results were much less satisfactory than in tumor cases. 

The second group, chordotomy. These operations were performed 
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Taste I—-ANALYSIS OF 903 LAMINECTOMIES 


Number Died 


Tumors, verified — 45 
Malignancies 52 (34 died) 
Benign 182 (11 died) 


Tumors, Unverified 
Arachnoiditis 


Chordotomy: 
Malignancy 
Gastric Crises 
Sarcoma 
Old fracture (Syringomyelia) 
Unclassified 


Myelitis 


Osteomyelitis 


Pachymenigitis Cervi¢alis 
Posterior Root Sections 
Spastic Paraplegia 


Spina Bifida 


Spinal Deformity (with cord compressions) 


Syringomyelia 


Nucleus Pulposus 


Fractures of Spine: 
Old fractures with paraplegia 12 (0 died) 
Cervical fractures 18 (9 died) 
Dorso-lumbar fractures 33 (6 died) 
Cervical (gun shot) fractures 4 (1 died) 


Meningitis: 
Extradural abscess 


Brain abscess 


Continuous drainage 
Torula 
Unclassified 


Total Number 


* One tuberculosis; one syphilis 
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in malignant cases with the idea of relieving pain. They were by no 
means always successful, and I have never been very happy with the 
results. I have done them under local anesthesia as Frazier suggested, 
testing the patient on the table, but I have not found this very satisfactory. 
The sensory level invariably descends so that, though the patient may 
have complete hypalgesia over the affected area immediately after the 
operation, this does not remain. 

I have tried Kahn’s modification of cutting the ligamentum denti- 
culatum on both sides, and think this is a definite improvement as it 
gives a better exposure, but even so, the results in my hands have not 
been uniformly successful. 

In my two cases of gastric crisis, the operation was an absolute 
failure. 

The problem of the fractured spine still is by no means solved. In 
the early days, I explored all cases of fracture that presented compression 
symptoms, those that had partial paralysis as well as those that had com- 
plete paralysis. I operated many cases therefore in which I found a 
crushed or macerated cord and the procedure was always futile. Then 
Coleman pointed out that some fracture cases had a spinal block on the 
Quackenstedt test while many did not. He advocated operating upon 
only those with a block. Following this procedure has reduced the num- 
ber of cases that come to operation, and though the cases with a block 
also often cannot be helped, still it is a valuable guide to follow. 

It is amazing how much deformity of the spine a patient may have 
before the cord shows any sign of injury. In fact there is no relation 
between the amount of spinal deformity and the degree of paralysis. 
The use of Crutchfield tongs in cervical fractures has been a most 
valuable aid though the mortality of cervical cord lesions still remains 
very high. 

Of historic interest is a large series of laminectomies with drainage 
that were carried out for meningitis before the days of chemotherapy. 
Naturally, it is a procedure that need not be considered today, but it is 
of interest that a small percentage actually did recover after prolonged 
drainage. 

The series diagnosed as myelitis are also of historic interest only. 
They were a discouraging group. These were patients, for the most part 
operated upon years ago, who presented a transverse lesion with sensory 
level and pathological reflexes. They had no demonstrable pathology at 
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operation and undoubtedly had no abnormal spinal fluid findings and no 
block, but were operated upon before these tests existed. Today we 
rarely would subject such patients to operation. 

There was a small group of cases of pachymeningitis cervicalis, six 
in all, that did moderately well. In some instances, the etiology seemed 
to be trauma but in most cases, there was no definite etiology. 

Of the group of cases of nucleus pulposus, I shall not say very much, 
for though classified as laminectomies, they really fall into a separate 
category. Many of the more recent cases since the war were operated 
upon by my former partner, Dr. Furlow. 

We have passed through three stages in the treatment of these cases. 
In the early days we arrived at a diagnosis of disc by the clinical findings, 
and only in selected cases used a contrast medium. Following this pro- 
cedure, we had a certain number of negative operations in which we 
found no discs, for I have never believed there was such a thing as a 
hidden dise giving rise to symptoms. 

Then, during the war, I did a series of cases without the use of a 
contrast medium and made the diagnosis on the symptoms alone. The 
results in this group were about the same, a certain number of nega- 
tive findings. In the past few years, we have been doing a myelogram on 
every case with pantopaque and removing it immediately after the radio- 
grams were taken. When the myelogram was negative, we rarely oper- 
ated, and I think our incidence of negative findings was far less as a 
result, but we undoubtedly missed some discs in which the myelogram 
deceived us. 

Posterior root section for relief of spasticity I did in the 20’s, after 
Forster described the procedure, but in recent years have not made use 
of it very often. I found that if the roots were carefully selected, patients 
had striking reduction in their spasticity, but in order to get permanent 
results, a prolonged period of exercises was necessary, and unless the 
patient was in a position to have this treatment carried on by a trained 
physiotherapist, the procedure did not give very satisfactory results. 

A small group of cases are classified as spastic paraplegias. These 
were explored in the hope of finding a lesion that might be helped by 
operation. In some, no positive diagnosis could be made even after opera- 
tion. Some might fall into the group of arachnoiditis, and some undoubt- 
edly belonged to the degenerative type of lesions. 

There were to cases of syringomyelia that were operated upon. Some 
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of these were suspected of having tumors, but most of them were oper- 
ated upon after it had been claimed in other clinics that opening and 
draining a syringomyelic cavity helped. In my experience, the operation 
is of no value. There may be some temporary relief but it is very tran- 
sient. The cavity re-forms, and with it the symptoms recur. 

Of particular interest, finally, have been two cases of marked spinal 
deformity with compression symptons. These were cases of complete 
paraplegia with a very marked kyphos, non-tuberculous, and a large 
collection of extradural fat. The cord was markedly compressed, almost 
ribbon-like. The first case | saw had had a complete paraplegia for 
almost a year. With the splitting of the dura, the pressure was relieved 
and complete recovery resulted. The findings at operation were identical 
with a photograph that I picked up years ago in Pick’s laboratory in 
Berlin. It was Pick’s opinion that the paraplegia had been due to the 
collection of fat—a lipoma, but I have never felt that that was the under- 
lying cause. The fat was, I believe, merely nature’s method of filling up 
a dead space and that this was not a true lipoma. The first case of this 
condition I saw in 1921, and the patient has been perfectly well up to 
the present time. The second case was much more recent, in 1945 
but also has been relieved of her symptoms. 

From this review we may draw a few conclusions. 

1. Due to the large number of benign lesions, surgery of spinal 
tumors has a favorable prognosis especially if they are operated upon 
before the patients develop complete paralysis. 

2. In the localization of a spinal tumor, in addition to making use 
of the usual clinical findings, the use of a contrast medium is a valu- 
able help. 

3. With the careful study of the spinal fluid and the dynamics of 
the spinal fluid and the use of a contrast medium, far fewer spinal 
explorations will be undertaken and fewer unnecessary operative pro- 
cedures will be carried out. 

4. The handling of spinal fracture cases with cord compression still 
needs further study, but the use of physiotherapy, as applied in gunshot 
cases, should help rehabilitate many of these patients. 
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ART AS TOP-RANKING MEDICAL HOBBY* 


Rosert Latrou Dickinson 


SoNoRED as he is by the election, it is grievous indeed to 
the President of the New York Physicians Art Club to 
H be absent, even though it be by reason of some very 
skillful sculpture on his anatomy. 
G a This byplay of ours is the secondary skill which can 
turn out to be most useful of all, even when very moderately developed. 
Your unpresiding officer qualifies as witness to this dogmatic statement, 
through the duration and variety of his encounters and experiences. It 
was from the beginning on his hospital histories when intern 78 years 
ago that he developed a pictorial stenography. This served him well in 
frequent clinical travel, here and ‘abroad, actually to more hospitals 
than any one else of whom he has knowledge, as, for example, in four- 
teen countries in a single year. Reproductions of his drawings started 
with the woodcuts that antedated metal line cuts and halftones. For 
even in the earliest book illustrated (Skene), steps of operation were 
modeled as well as anatomy and pathology; colored, then depicted in 
oil, for lithography. 

Drawing or painting is important additional training for any doctor. 
It sharpens his observation of detail and proportion. Whenever you 
depict trees or whatever, you are developing speed in facility of eye- 
record. Then, as you were looking at a standing posture, chest action 
or the facial expressions that furnish diagnostic clues, you have, by your 
sketching, sharpened and quickened your powers of observation, and 
saved much time needed for writing. 

As a rather personal example, many decades of sketching from rail- 
road-train windows or from sailboats, and from many thousands of 
mobile faces, outlined in instants at medical meetings, gave a certain 
gynecologist snapshot facility in a field never before covered. Of that 


* Note: Fully as disinguished an artist as he was a doctor, Robert L. Dickinson was the president 


of the New York Physicians Art Club for two years, his term of office ending only a short time 
before his lamented and untimely death in his ninetieth year. Unable to attend the dinner of the 
club on the vanishing night of the 1950 exhibition, he sent in this short paper which was read in his 
absence. It is published by the Bulletin of the Academy as a fitting medium for placing his message 


before a wider audience than the dinner afforded.—Editor. 
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Art as Medical Hobby 


Gothic arch called the vulva I have penned the form, life size, for 1378 
ladies, mostly with many repeats. At first with exact measurements, but 
with time, there was little need of this check on the eye gauge. Thus 
my Human Sex Anatomy shows the first gallery of coverage of mat- 
ters as interesting to mankind as the hymen and its frame, its dimensions 
and its elasticities, its sanguinary moral gauge. Such example is indeed 
relevant when the foremost of professors of medical art, Max Broedel, 
asked why all of the multitude of his pupils monotonized or malformed 
this area, answered, “Probably because I transfer my feeling of ex- 
treme distaste to them.” And incidentally it may be noted that all that 
ancient art that featured the phallus bypassed the female genital forms. 

Toward this hobby the shortest shortcut is the pencil, the softer, 
the quicker and broader. It’s in any pocket, for any paper, with its 
soft kin the crayon and pastel qualifying next for the least outfitting, 
whereas time given to training for oil and watercolor calls for equip- 
ment and bothersome palette cleaning that minimizes opportunities for 
hobby riding. 

I speak as champion of the fountain pen of the flexible point. Used 
with really black ink, the result is immediately reproducible for the 
inexpensive line cut. To make this point; in the 1950 club exhibit are 
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two sketches of mine which are timely as showing the formidable passes 
between steep mountains close around the city of Seoul which our sol- 
diers recently had to capture. 

I speak also for that pocket-size studio, a cigarette case holding a 
dozen or more inch-long colored crayons. 

I urge on any medical author that he train himself or take a brief 
course to enable the final touches that insure the desired emphasis. 

Three-dimensional methods hold first rank in visual teaching in 
many professional and lay aspects. Modelling as part of his hobby should 
therefore be considered by any doctor with an art urge, at least as part 
of his ways. As demonstration, the range runs from the surgeon who 
quarries whole lungs to him who re-attaches a retina. No drawing yields 
the results of the multiple lightings of the photograph of a sculpture. 
No cast of a specimen can demonstrate the unshrunken, uncollapsed 
surfaces reproduced by an accurate model. Nothing else can yield con- 
sistencies essential to recognition by the palpating finger of the differ- 
ences between the non-pregnant and the early pregnant uterus, or the 
fesistances in the variegated prostate. And the scope of reproducing the 
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bladder or rectal interiors is the last word in medical teaching, limited 
only by high cost and bulk. Such is the line of models of the steps of 
total hysterectomy by Falk, with the ingenuity of copying the inner 
ends of the multiple instruments in balsa wood. 

Perhaps the acme of sculpture is to be found in the living form. In 
Rochester I watched an Adonis of a war-defaced youth, on the brink 
of marriage, with a remarkably remodelled face, getting the answer to 
his demand for the final step, namely, a reimplanted tiny shred called 
the risorius, to make his grin of happiness symmetrical. 

We who can draw—and have taught ourselves—are convinced that 


any one can. 


. Dickinson, 
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ABSTRACTS 


Variations in the Hyperdynamic Cardiovascular Response 
to Stress among Hypertensive Subjects 


Joun T. and Stewarr 


Department of Medicine, 


Variations in blood pressure, ventricular 
rate, peripheral resistance, and cardiac 
stroke volume were studied in twenty-one 
experiments on seventeen hypertensive sub- 
jects at rest, and during 
discussion of significant personal conflicts, 
with the aid of the low frequency critically 


damped ballistocardiograph. While this in- 


after exercise 


strument is probably not suitable for com- 
parative determinations of cardiac output 
from individual to individual or even from 
day to day, it can reliably reflect relative 
differences in cardiac output when it is used 
more or less continuously over a_ single 
experiment. 

Immediately after exercise all of the sub- 
jects displayed a characteristic hyperdy- 
namic pattern including moderate elevation 
of arterial pressure attributable to an in- 
crease in stroke volume and cardiac output 
with a sharply lowered peripheral resistance. 
This same pattern was evoked by some sub- 
jects during discussion of personal problems, 
but others displayed a contrasting pattern 
characterized by a rise in arterial pressure 
attributable predominantly to elevated peri- 
pheral resistance and accompanied by no 
change or a fall in stroke volume and 
cardiac output. There were no consistent 
changes in ventricular rate during these 
observations. It is not possible from the 


New York 


Hospital-Cornell Medical Center 


determination of systolic and diastolic pres- 
sure or from the pulse pressure to ascertain 
which of these two patterns underlies an 
elevation of blood pressure. The distinction, 
however, may be of considerable importance 
because available data indicate that blood 
pressure elevation by increasing cardiac out- 
put is well tolerated by the individual but 
that similar increases by the mechanism of 
peripheral vasoconstriction are more costly 
to the circulatory system in terms of energy 
required. Differential use of these patterns 
may clarify to some extent the puzzling 
observation that some subjects live for 
many years with a consistently elevated 
arterial pressure but with little evidence of 
circulatory damage, while in others rapidly 
progressive circulatory damage ensues fol- 
lowing relatively short periods of arterial 
hypertension. From the small number of 
determinations already made it appears that 
the hypertensive during stressful periods 
elevates his blood pressure by the exercise 
pattern when he is actively participating 
in the situation allowing himself fairly free 
expression of his feelings. On the other hand, 
the more costly hyperdynamic pattern char- 
acterized by an increase in peripheral resist- 
ance was observed when the hypertensive, 
feeling a greater need for restraint, dis- 
played a calm, smooth exterior. 
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The “2-Step” Exercise Electrocardiogram—A Preliminary 
Follow-up Study of 200 Cases* 


KENNETH Cuesky, Leon Porpy 
and Artuur M. Master 


The necessity for a functional test of the 
heart has been demonstrated by our knowl- 
edge of a great number of cardiac patients 
for whom routine findings, including a 
normal resting electrocardiogram, are neg- 
ative. The “2-step” exercise electrocardio- 
gram has been used widely, in recent years, 
with these patients. Although the practical 
value of this procedure has been indicated, 
no follow-up study has been presented. We 
shall present the results of a follow-up 
investigation from one to five year duration 
of cases with negative single and double 
“2-step” tests. A report on similar studies 
of cases with positive “2-step” tests includ- 
ing an analysis of tests performed after 
administration of dihydroergocornine (DHO- 
180), wili also be given. 

In this series, the exercise tests were 
performed on a patient only if the 12 lead 
resting electrocardiogram was normal. If 
the result of the single *2-step” test was 
negative, the double test was routinely given. 
A negative single test alone is inadequate 
since in approximately one-third of patients 
with positive double tests, the single “2-step” 
exercise electrocardiogram is normal. The 
safety of “2-step” tests is corroborated by 
the absence of any mishap in thousands of 
tests performed to date with the usual pre- 
cautions and with our standardized technique. 


In the first group of 100 cases with 
negative single and negative double “2- 
step” tests, the results of the follow-up 
study disclosed that the presence of coron- 
ary insufficiency, organic or functional, was 
practically excluded. Thus, the diagnostic 
importance of negative “2-step” exercise 
electrocardiograms is established. There is, 
therefore, a fundamental difference between 


From the Cardiographic The Mount 


Sinai Hospital, New Yor 


this procedure and other commonly em- 
ployed tests for coronary insufficiency, e.g., 
the anoxemia tests through which only 
positive results are of diagnostic value. 


In the study of cases with undiagnosed 
chest pain, the value of negative “2-step” 
tests was confirmed by the frequent dis- 
covery of other lesions such as hiatus hernia, 
thoracic spondylitis, gall bladder disease, 
gastric or duodenal ulcer, etc., as the under- 
lying cause for the patient’s symptoms. 
Among hundreds of cases the occurrence of 
spontaneous coronary disease episodes with- 
in one year following negative tests was 
very rare. 


Phsitive “2-step” exercise tests, single or 
double, present objective evidence of coron- 
ary insufficiency. Studies on normal adults 
reveal that in approximately 6 per cent of 
the cases the “2-step” tests may be positive. 
The insufficiency may have a purely func- 
tional, rather than an organic origin. Pa- 
tients with anxiety states or neurocircu- 
latory asthenia may present positive exercise 
tests. Dihydroergocornine (DHO-180), a 
“sympatholytic agent,” is being investigated 
in the differentiation of such cases from 
those with coronary insufficiency on an 
organic basis. In most instances in which 
the “2-step” test remained positive after 
DHO-180, follow-up studies have revealed 
definite coronary artery disease. In the vast 
majority of the 100 cases with positive “2- 
step” exercise tests, our investigation has 
revealed evidence of organic heart disease 
within a three year period. 


This preliminary follow-up study on 200 
cases with negative and positive “2-step” 
tests adds further confirmation to the accur- 
acy of the exercise electrocardiogram in the 
differential diagnosis of cardiac disease. 
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Unipolar Bronchial Electrocardiography 


During the past two decades precordial, 
esophageal, and intracardiac leads have 
been introduced in order to approach as 
close as possible to the heart. However, it 
has not been possible heretofore to explore 
close to the surfaces of the left ventricle 
with a clinically feasible method. We believe 
that one may achieve this result by placing 
electrodes in the bronchial tree which sur- 
rounds the heart on all sides. Although the 
lung has been considered a poor electrical 
conductor, our experience has demonstrated 
it to be adequate in this respect. 


After local anesthesia of the laryngeal 
area and of the lingula (tracheal bifurca- 
tion) with cocaine, we can obtain a decrease 
of local sensitivity which permits the inser- 
tion of a thin, insulated wire in a ureteral 
catheter, French #4 or 5, in the main 
bronchus and in the subdivisions of the 
bronchi, left and right. By this method we 
are able to explore the right side of the 
heart, chiefly the right auricular surface 
and the middle and posterior aspects of the 
left ventricle; at times the anterior surface 
may also be approached. 


The bronchial leads have demonstrated 
that the potentials obtained on the right 
side are similar to those seen with catheteri- 
zation of the right heart. On the left side 
at the level of the left auricle, the potentiais 
are similar to those of esophageal leads at 
the same level. At the ventricular level, and 


* From the Cardiographic Department, The Mount 
Sinai Hospital, New York. 


In Man* 


Isac Gotpstern, Leon Porpy, KENNETH CHESKY, 
SypNey Feuerstein and Harorp 


this is the original aspect of the present 
investigation, electrical potentials directly 
from the surface of the left ventricle are 
obtained. Over the posterior surface of the 
left ventricle, bronchial leads resemble eso- 
phageal leads at the same level. 


To date we have examined fourteen cases 
by this method. The patients tolerated the 
procedure without significant strain or re- 
action. Unlike reactions from catheterization 
of the heart, no arrhythmias occurred dur- 
ing or following this procedure. 

Since bronchial electrocardiography per- 
mits exploration of wide areas of the cardiac 
surface close to the source of electrophysical 
forces in the heart, it is possible to study 
the origin and spread of the electrical 
potentials in the heart. The method may be 
used to verify the accepted dipole theory 
in normal and abnormal conduction (AV 
block, right and left bundle branch block). 
Since this technique permits approach to the 
lateral wall of the left ventricle close to its 
epicardial surface, it may provide additional 
information in cases where the ordinary 
electrocardiographic findings do not coincide 
with the clinical diagnosis, e.g., cases with 
acute coronary insufficiency with small areas 
of subendocardial necrosis and cases with 
intramural, high lateral and lateral wall in- 
farction with a small window effect, where 
the usual electrocardiographic findings are 
not specific or helpful in diagnosis. With 
further investigation we expect to ascertain 
the value and limitations of this new addi- 
tion to our clinical armamentarium. 
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Clinical Ballistocardiography: Experience in Four Hundred 
Consecutive Cases* 


Rosert C. Taymor, Marvin Moser, Kennetu CHesky, 
Leon Porpy and Arruur M. Master 


Studies in ballistocardiography were first 
undertaken many years ago, but employment 
of the ballistocardiograph in clinical cardi- 
ology was greatly limited by its bulkiness 
and complexity. With the introduction of the 
simplified, direct ballistocardiogram by Dock 
and Taubman in 1949, there became avail- 
able an instrument that was readily adap- 
table for widespread application. 

Using an apparatus adapted from the 
Dock photoelectric ballistocardiograph, the 
authors have analyzed the ballistocardio- 
graphic patterns in four hundred patients. 
The object of this investigation was to at- 
tempt to evaluate this instrument for clinical 
use as a diagnostic tool in cardiovascular 
diseases. This type of ballistocardiograph is 
not suitable for quantitative studies such as 
the determination of cardiac output; conse- 
quently no findings of that kind were sought. 
All results were obtained from studies of 
the qualitative appearance of the ballisto- 
cardiographic patterns alone. 

Definite deviations from the normal pat- 
tern were considered to be abnormal. The 
most abnormalities encountered 
were diminution of the I wave and changes 
in the I-J segment. Simultaneous electro- 
cardiograms or pulse tracings were recorded 
in those cases in which timing was necessary 
for interpretation, but in most cases the re- 
cording of the ballistocardiogram alone on 
a single channel electrocardiograph machine 
proved sufficient. 

The following groups of patients were 
studied. 

1. Normals, 


common 


those whose history, 
physical examination, chest x-ray, blood 
pressure, resting electrocardiogram, and 
Master double “2-step” test were all normal. 

2. Patients with hypertension. 

3. Patients with angina pectoris, normal 
resting electrocardiograms and __ positive 
“2-step” electrocardiographic tests. 


i.e., 


° From the Cardiographic Department, The Mount 
Sinai Hospital, New York. 


4. Patients with previous myocardial in- 
farction. 

The following results were obtained in 
this study, 

1. Approximately 90 per cent of the 
normal patients showed a normal ballisto- 
cardiogram at rest. In the younger age 
groups, the percentage was much higher. 
The majority of abnormalities occurred in 
patients over the age of fifty. 

2. Most patients with hypertension showed 
an abnormal ballistocardiogram. However, 
normalization of the ballistocardiogram has 
been observed in hypertensives after the 
blood pressure was lowered by the use of 
sympatholytic drugs. 

3. Eighty per cent of the angina cases 
with normal resting electrocardiograms (but 
positive Master “2-step” tests) showed ab- 
normal ballistocardiograms at rest. The 
ballistocardiograms after standard exercise 
was abnormal in 94 per cent of this group. 

4. Most of the patients with a previous 
myocardial infarction showed abnormal rest- 
ing ballistocardiograms; a small percentage 
had normal tracings. There was no correla- 
tion between normalcy of the resting ballisto- 
cardiograms and the resulting electrocardio- 
grams. 

The following tentative conclusions may 
be drawn from these results. 

1. An abnormal ballistocardiogram in a 
person below the age of fifty probably 
indicates impairment of cardiac function. 
Follow-up studies are required to confirm 
this hypothesis. In the older age groups, 
abnormalities are apparently not as signifi- 
cant from a diagnostic standpoint. 

2. The ballistocardiogram probably will 
not be of value in evaluating cardiac func- 
tion in the presence of hypertension. 

3. The ballistocardiogram will be a definite 
aid in the diagnosis of coronary artery 
disease, especially in people under the age 
of fifty. 
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Spatial V ectorcardiography 


As a Means of Differentiating the Electrocardiographic Patterns 


An analysis of the spatial vectorcardio- 
gram or QRS sE loop in bundle branch 
block and ventricular hypertrophy was made 
through a simultaneous oscillographic visu- 
alization of its projection onto the horizontal, 
sagittal and frontal planes. Three pairs of 
electrodes were placed on the thorax so 
that they represented three adjoining edges 
of a cube, each electrode being equidistant 
from the assumed electrical center of the 
heart. The electron beam of the oscilloscope 
was interrupted 400 c.p.s. by intensity modu- 
lation so that time analysis was possible. 

A study was made of the RSR’ pattern 
seen in unipolar electrocardiograms obtain- 
ed from the right side of the chest. This 
pattern is generally considered to represent 
right bundle branch block. It was found that 
two markedly different QRS sE loops were 
capable of producing this same scalar elec- 
trocardiogram. One vector loop always ap- 
peared in patients with right ventricular 
hypertrophy, was merely a variant of the 
classical pattern, and was not felt to be due 


* From the Cardiographic Department, The Mount 
Sinai Hospital, New York. 


of Bundle Branch Block from those of Ventricular Hy pertrophy* 


L. Scueruis, R. P. Lasser and A. GrisHMAN 


to conduction delay. The other loop was 
found in a heterogeneous group of patients, 
none of whom had right ventricular hyper- 
trophy. This latter QRS sE loop, because 
of special characteristics, was believed to 
represent a conduction defect. 

A similar comparison of QRS sE vector- 
cardiograms seen in left ventricular hyper- 
trophy and left bundle branch block revealed 
that a clear distinction could be made be- 
tween the loops obtained in each. In the hor- 
izontal plane projection, all vector loops of 
left ventricular hypertrophy had a counter- 
clockwise rotation and all vector loops of 
left bundle branch block were clockwise. In 
addition, all vectorcardiograms associated 
with both right and left bundle branch block 
were distinguishable by the presence of an 
irregular segment of the loop in which time 
markings were abnormally closely spaced. 

This study indicates that spatial vector- 
cardiography, as visualized in a three-plane 
projection, is a superior tool in the analysis 
of the electromotive fields of the heart. 
It is simple to obtain and is capable of more 
precise interpretation than the standard 
electrocardiogram. 


The present report deals with the experi- 
mental results manifested on the capillary 
walls of the mesoappendix of rats under 
deficient nourishment. These findings indi- 
cate the changes of the capillary vessels 
under subnutritional diets and formation 
of hunger edema. 

The blood vessels of the exteriorized 


Abnormal Findings in the Capillary Blood Vessels of Rats 
under Subnutritional Conditions and Edema 


Tueopore A. BALourDAS 


Research Associate of Dr. Robert Chambers, Department of Biology, New York University 


mesoappendix of the rat were used to ob- 
serve the effects of subnutritional diets on 
the circulation of the terminal blood vessels 
and on the state of their walls. The well 
known mesoappendix technique was used 
for this investigation. Through an incision 
im the right side of the abdomen the cecum 
is extruded and the mesoappendix gently 
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spread over a glass ring and mounted for 
microscopic observation. The mesoappendix 
and the adjacent viscera are kept moist by 
a drip of warm Ringer’s solution (37-38° 
C.) at pH74 containing one per cent ash- 
free gelatin (Chambers and Zweifach, Amer. 
J. Anat., 75: 178, 1944). 

In normal conditions of the capillary bed 
the threshold sensitivity to epinephrine of 
the muscular components of the capillary 
bed is 1.2-4 million in Ringer’s solution. Also 
there is no leaking of intravenously injected 
dyestuffs to which the normal capillary 
walls are impermeable. 


Rats were subjected over a period of two 
to twelve weeks to a protein-free diet and 
other subnutritional conditions with or with- 
out development of malnutrition edema, The 
mesoappendix was exposed at various times 
and at various stages of the substarvation. 
On microscopic examination we noted the 
following: 


First, the threshold of epinephrine sensi- 
tivity rose within fifteen to thirty minutes 
to 1:50 million and, according to the indivi- 
dual animal and the degree of the starva- 
tion, was elevated to 1:1000 million, 1:1600 
million, 1:2000 million and even as high as 
1:3200 and 5000 million. 


Second, the permeability of the capillary 
walls was increased, indicated by the leak- 
age of intravenously injected water blue. 
This was evident in spots and along the 
walls, especially of the metarterioles and 
venules. 

Third, all the capillaries of the exposed 
mesoappendix gave the appearance of a 
slowing of the blood flow, frequent stasis 
and destruction of many of the vessel walls, 
indicated by occasional petechial hemor- 
rhages. These effects were irreversible. 

The above mentioned results, indicating 
changed conditions of the vessel walls (both 
endothelial cells and intercellular cement), 
add a new factor for an explanation of 
malnutrition edema. This factor concerns 
damage to the capillary walls which is 
organic and not only functional. In hunger 
edema the principal role appears to be lesion 
of the vessel walls independently of the 
Starling hypothesis. Hypoproteinemia of 
itself has been considered responsible for 
famine edema but in many controversial 
instances this does not explain it. Accord- 
ing to above findings, the principal role in 
the formation of famine edema seems to lie 
in the organic changes of the capillary 
walls. This gives a new explanation for 
hunger edema. 


Radioactive lron Studies in Anemia* 


Ira A. Rasuxorr, Louts R. Wass—ERMAN, Dorotuy Leavitt, B.S. 
and JosepHtne Mayer, Ph.D. 


The pathologic physiology of erythro- 
poiesis in anemias of various etiologies has 
been studied with radioactive iron. The 
quantity of iron administered is so small 
that it does not interfere with normal body 
processes, and the amount of radioactivity 
introduced is well below the tolerance limit. 
The radioactive iron is injected intravenously 
as feric-beta-l-globulinate, prepared by in- 
cubating an inorganic salt of Fe* or Fe* 
with the plasma fraction IV-7. In all sub- 


* From the Physics and Hematology Laboratories 
The Meunt Sinai Hospital, New York. 


jects studied, the rate of disappearance 
from the plasma is exponential. The per cent 
utilization of radioiron by the red cells is 
calculated by measuring the radioactivity 
of the total circulating red cell volume 
when the uptake is maximal. The red cell 
volume is previously determined with P* 
tagged erythrocytes. On the basis of the 
serum non-radioactive iron value, the rate 
of radioactive iron disappearance from the 
serum and the red cell and plasma volumes, 
the following calculations are made: plasma 
iron and red cell iron turnover in milli- 
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grams ‘kilogram day and the per cent red 
cell iron or hemoglobin renewed each day. 

Values in normal subjects for the half- 
time of disappearance of radioiron from 
the plasma, per cent utilization, plasma and 
red cell turnover and per cent daily renewal 
of red cell iron are established. In aplastic 
anemia the half-time of disappearance is 
markedly prolonged while the per cent utili- 
zation, iron turnover, and daily red cell iron 
renewal are profoundly depressed. 

In hemolytic anemia, iron deficiency and 
polycythemia, the disappearance time is 
unusually rapid, while the per cent utiliza- 


tion and iron turnover are increased. 

In myelofibrosis the disappearance time 
may be either normal, rapid, or slow, while 
the per cent utilization and iron turnover 
are also extremely variable. 

It is concluded that the rate of disappear- 
ance of iron from the plasma and its turn- 
over in the red cells is an accurate index 
of erythropoietic activity. The variable re- 
sults obtained in myelofibrosis may be due 
to the splenomegaly which causes some 
fundamental alteration in the normal path- 
way of iron metabolism. 


There has been a recent resurgence of 
operative procedures for increasing the 
distal blood supply in cases of peripheral 
vascular disease. The creation of an arterio- 
venous fistula between the femoral vessels 
for the treatment of vascular insufficiency 
in the foot and leg is now being done in 
various hospitals. Past experience with re- 
versal of the circulation has not been 
successful, Nevertheless, the extent and 
importance of the problem has led to 
repetitive endeavors of this technical type. 

Recently an opportunity was offered to 
assay the effect of arteriovenous anastomosis 
in an appropriate case, A 73 year old male 
was admitted to the Surgical Service of Dr. 
Touroff at Mount Sinai Hospital because of 
painful gangrene of his entire left big toe. 
The right lower leg and foot had been pre- 
viously amputated. The patient was in good 
general condition and his low grade diabetes 
was easily controlled by diet. An attempt to 
lower the site of amputation to the metatar- 
sus was made. A fistula was created 11, cm. 
in length between the left femoral artery 
and vein about 2 inches distal to the pro- 
funda branches. Immediately following the 
procedure a continuous bruit was audible at 
the site; this murmur has been present since. 
Post-operatively with a heparin regimen 


Mechanics of an Arterio-V enous Fistula for Peripheral Vascular Disease 


Lester BLuM 


the patient did systemically well but the 
local status of the foot and toe seemed 
to deteriorate somewhat. Oscillometrically 
there was no change following the establish- 
ment of the fistula. There was some increase 
in skin temperatures of the leg and foot. 
On the 15th day amputation through mid 
leg became necessary. At this time an arter- 
jiogram demonstrated the patency of the 
fistula but also showed that the contrast 
medium filled the artery but only the prox- 
imal 2 inches of the femoral vein. There was 
also noticeable an unusual group of vessels 
localized to the fistula site. 

At amputation there was no pulsation in 
the veins and the oxygen content showed 
no evidence of arterialization of blood. 
Phonoarteriogram showed a _ continuous 
murmur indicating the fistula remained 
patent. 

This case afforded an opportunity to study 
the circulatory effect of this fistula both by 
venous oxygen content and arteriogram as 
well as by oscillometric and thermal means. 
A plethysmogram was not used because of 
gangrene of the large toe. 

This case is presented because it demon- 
strates quantitatively the “run off” phenom- 
enon suggested by Deterling in reversal of 
the circulation. ; 
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Recurrent Thrombopblebitis: A Study of Life Situations, Emotions and 
the Clotting Time and Relative Viscosity of the Blood* 


Rosert A. SCHNEIDER 


While it is agreed that pelvic surgery, 
prolonged bed rest, slowed venous return, 
infection, trauma and short blood clotting 
time are related to the development of 
thrombophlebitis, clinicians may be at a 
loss to explain the occurrence of “spontane- 
ous” thrombophlebitis. Little attention has 
been paid to the role of emotions and life 
situations in the pathogenesis of thrombo- 
phlebitis. 

The present investigation concerns six 
subjects with recurrent thrombophlebitis. 
Repeated measurements of clotting time 
and relative blood viscosity were correlated 
with life situations and feeling states. 
Healthy subjects and _ patients without 
thrombophlebitis were similarly studied and 
compared. 

Three procedures were employed. 1) De- 
tailed life histories were correlated with 
initial and subsequent attacks of thrombo- 
phlebitis. 2) Clotting time and blood vis- 
cosity measurements were made once or 
twice weekly and such values were related 
to the subject’s current life stress and 
emotional responses, 3) Experimental stress- 
ful interviews were conducted in which 
emotional responses were elicited through 
discussion of pertinent conflict material 
and repeated measurements of clotting time 
and viscosity were made. 

Blood was obtained from the antecubital 
vein using a siliconized needle and syringe. 
Clotting time was measured at 37°C. using 
siliconized Wassermann tubes (method of 
Barker and Margulies). Relative blood 
viscosity was determined at 25°C using a 
capillary pipette viscosimeter (T’ang and 
Wang). 

The presence of acute thrombophlebitis 
was ascertained using the accepted clinical 
criteria of heat, swelling, tender palpable 


* From the New York Hospital and the Depart- 
= of Medicine, Cornell University Medical 
ollege. 


veins and a positive Homan’s sign. 

Results were as follows. 1) Case histories 
were outlined and in five of the six subjects 
a positive temporal correlation existed be- 
tween past attacks of thrombophlebitis and 
periods of sustained anxiety, fear and 
hostility (usually associated with actual or 
threatened loss of important figures upon _ 
whom the subjects were covertly dependent). 
In one of the six subjects no such correla- 
tion existed and subsequently this patient 
was found to have polycythemia which 
explained his recurrent attacks of phlebitis. 
2) Frequent measurements of the clotting 
times and viscosity values in five of the 
subjects correlated well with current life 
situations and invariably these subjects 
showed short clotting times during periods 
of sustained anxiety, fear and hostility. Two 
subjects developed acute thrombophlebitis 
while under observation and these attacks 
occurred in unusually stressful circumstances 
associated with short clotting times. 3) 
Stressful interviews were productive of short 
clotting times and moderate increase in 
blood viscosity together with a moderate 
pressor response when anxiety, fear and 
unexpressed anger could be elicited. These 
measurements returned to control levels 
after strong reassurance. Non-stressful in- 
terviews with the same subjects and stress- 
ful interviews with patients who had not 
had phlebitis or hypertension failed to elicit 
significant changes. 

Certain conclusions may be drawn from 
this study. 1) Sustained emotional stress 
appears to play a significant role, hitherto 
unappreciated, in the pathogenesis of throm- 
bophlebitis. 2) Patients with recurrent 
thrombophlebitis exhibit shortened clotting 
times during periods of life stress productive 
of anxiety, fear and hostility. 3) Such sub- 
ject’s clotting time can be made short and 
the blood viscosity increased experimentally 
when stressful topics are discussed. 
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Up to the present time most methods 
employing radioactive iodine in the diag- 
nosis of thyroid disorders have depended on 
the fact that the hyperactive gland con- 
centrates larger amounts of inorganic iodide 
than does the normal gland. Although this 
statement is generally true, all observers 
agree that a considerable overlap occurs 
between normal and hyperthyroid patients. 
In addition, the increased avidity of the 
hyperfunctioning gland for inorganic iodide 
is a frequent but not necessary accompani- 
ment of the physiologic disturbance in the 
disease which is an increased delivery to the 
circulation of the thyroid hormone, We have 
attempted to measure this function of the 
thyroid gland in normal and hyperthyroid 
subjects by determining the level of radio- 
activity in the circulating blood after tracer 
doses of 1-131 and by determining, where 
necessary, the amount of radioactivity due 
to inorganic and to protein-bound I-131. 

A consecutive series of 24 normal and 30 
hyperthyroid subjects were selected from 
the wards of the hospital. Carrier-free 
1-131 was administered intramuscularly 
(later orally) in doses of 100 microcuries. 
Venous blood was drawn at intervals and 
its radioactivity measured in a Q-gas counter 
* From the Physics Laboratory and the Medical 
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Blood Levels of 1-131 After Tracer Doses in the 
Diagnosis of Hy perth yroidism* 


Mack H. Fieser and SoLomon SILver 


COUNTS PER SECOND DUE TO PROTEIN-BOUND 1-131 PER CUBIC CENTIMETER OF PLASMA IN NORMALS 
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HOURS AFTER TRATION 


Fig. I 


Activity in 1.0 ec. whole blood after 100 
microcuries I-131 intramuscularly, Dots and 
solid line: hyperthyroids (30 cases). Circles 
and dotted line: euthyroids (24 cases). 
Counts are net counts per second above 
background and corrected for decay to time 
of administration but not corrected for 
self-absorption. 


(Model D46, Nuclear Instrument Co., Chi- 
cago). Where necessary, counts were also 
done on the precipitated and washed proteins 
of the blood plasma to determine protein- 
bound 1-131. 

A review of the curves and the table 


AND HMYPERTHYROIDS AFTER 100 MICROCURIES I-13] INTRAMUSCULARLY 


Hours After Injection 


Euthyroids: 
Average 1.6 1.2 
Range 0.6-3.0 1.0.2.0 


1.4 1.6 1.4 
0.4-1.8 1.0-2.0 0.8-2.2 


Hyperthyroids: 
Average 3.0 14.4 
Range 1.0-4.0 2.6-73.0 


22.4 20.6 22.0 
5.6-83.4 5.4-73.6 6.0-77.8 
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demonstrate that at 48 hours and beyond 
this method offers a clear differentiation 
in this series of euthyroid and hyperthyroid 
patients. So sharp is the separation, in fact, 
that there is no overlap between the highest 
values obtained in the former group and 
the lowest in the latter. It is hardly to be 
expected that this lack of overlap will 
necessarily continue as the series is expanded. 


SUMMARY 


By prolonging the study of blood levels 
after tracer doses of I-131 to 96 hours we 
have been able to measure secretion of 


thyroid hormone into the circulation rather 
than concentration and fixation by the 
thyroid gland, This appears to be the best 
method presently available for clinical use 
in the diagnosis of hyperthyroidism. A single 
blood or plasma sample of one cubic centi- 
meter gives diagnostic values when counted 
after air drying. The determination of the 
protein-bound fraction only very rarely gives 
additional information but can be used to 
exclude spurious high levels as are occa- 
sionally found in cases of renal insufficiency 
where excretion of the circulating inorganic 
1-131 is delaye:l. 


Observations on the Mechanism of the Synergistic Action of Oral Vitamin 
B-12 and Folic Acid in Pernicious Anenna 


Epwarp H. Reisner, Jr. and Leo Weiner 


Section of Hematology, Dept. of Medicine, New York University 


In 1950, Meyer and his associates reported 
that oral doses of vitamin B-12 and folic 
acid, which were ineffective alone, in patients 
with pernicious anemia, produced optimal 
responses when given together. This was 
interpreted by them as being due to an 
intrinsic factor-like action of folic acid, 
with enhanced absorption of B-12. Since 
folic acid is not the intrinsic factor of Castle, 
as evidenced by the known properties of both 
substances, we sought some other explana- 
tion for the synergy described by Meyer. 

Intrinsic factor has no effect upon the 
absorption of vitamin B-12 unless it is given 
within three hours of the latter. In three 
patients we were able to reproduce the 
“Meyer phenomenon” giving the folic acid 
and vitamin B-12 separated by a_ twelve 
hour interval. Doses of 10 micrograms of 
B-12 were used. Two patients received 1 
mgm and one, 0.67 mgm of folic acid. In 
one instance, giving the two substances 
simultaneously following the initial response 
showed no secondary reticulocyte activity. 


Post-Graduate Medical School 


This suggests that the effect is not related 
to the direct action of one substance upon 
the other in the gut. 

The phenomenon was also demonstrated 
in a patient to whom 10 micrograms of B-12 
were given orally and 200 micrograms of 
folic acid, parenterally. Each substance was 
given alone for a week and then they were 
given concurrently, The reticulocyte activity 
in the last phase of the experiment was 
increased. This proves that the synergy is 
not due to enhanced absorption of vitamin 
B-12 from the intestine. While the effect 
may be additive, we are more inclined to 
attribute it to the catalytic action of 
minute amounts of B-12 that are absorbed 
despite the absence of intrinsic factor, upon 
the freely absorbable, but sub-optimal dose 
of folic acid. Whether or not this minute 
amount of B-12 is sufficient to protect the 
patient against aggravation of spinal cord 
disease by the folic acid will require longer 
periods of observation of patients main- 
tained on such therapy. 
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Effect of ACTH on Sensitizing and Inmmnizing 


A woman with atopic eczema, hay fever 
and asthma was observed during several 
months of ACTH therapy, her tissue sus- 
ceptibility to three inhalant allergens being 
judged by controlled, threshold tests of the 
conjunctiva whereas her circulating anti- 
bodies were appraised in the skin of a 
normal test subject who was injected with a 
series of serum dilutions and of serum- 
antigen mixtures. Clinical improvement was 
marked within a few days and her con- 
junctival tolerance, when determined on the 
14th day, had risen 16-fold for grass pollen, 
4-fold for ragweed pollen and horse dander. 
Meantime, no change had taken place in 
reagin output for any of these allergens 
and no “release” of preformed, thermostable 
antibodies could be detected, all serological 
results on the 14th day being equal to the 
pre-ACTH end points. 

When a short, intensive booster stimulus 
was given in the form of 5,000 “protein” 
units of grass pollen in divided doses during 
the third week of ACTH therapy, the con- 
junctival resistance for this allergen was 
raised another 8-fold and thermostable anti- 
bodies were produced vigorously and in 
almost the same amount as noted in 9 
controls of similar conjunctival class and 


Antibodies of Inbalant Allergy 


Mary Hewirr Love.ess 


Associate Professor, Clinical Medicine, Cornell University Medical College 


management who received no hormone. The 
“flash” immunization was commenced 91, 
hours after the 10 mg. diurnal dose of ACTH 
had been given. The point at which injections 
had to be terminated because of the develop- 
ment of mild systemic reactions was found 
comparable with that of the control group. 

When, two weeks later, ragweed pollen 
was similarly employed about four hours 
after 10 mg. of ACTH, a total dose of 10,000 
units was taken before the limits of toler- 
ance were exceeded. No change in conjunc- 
tival reactivity or in seral antibodies fol- 
lowed, there being a complete absence of 
thermostable activity. It was also noted that 
the patient tolerated definitely more anti- 
gen in her immunization course than had 
three comparably allergic controls who re- 
ceived no ACTH. 

It was tentatively concluded that ACTH 
inhibited the production of thermostable 
antibodies at four hours but failed to do 
so at 10 hours, and that it raised the 
tolerance for injected antigen temporarily 
but not for 10 hours. Both the clinical and 
the conjunctival resistance were heightened 
by the hormone. The site of this action 
must be beyond the antibody-forming or 
antibody-“releasing” tissues. 


Complement Titres in Different Phases of Glomerulonepbritis 


Kurt Lance, Frank Graic, Jacop OperMAN and Frep LoCasto 


Department of Medicine, 


Sera were examined for complement con- 
tent using 50 per cent hemolysis as point 
of reading and a commercial guinea pig 
complement with inactivated serum as 
standard. The results were calculated in 
complement units. 

Seventy determinations were made on 


New York Medical College 


52 control cases, either normals or patients 
with various unrelated diseases, 5 of whom 
had high fever due to broncho-or lobar 
pneumonia for their blood complement titre. 
The average complement content was 1.68 
units with a range from 1.0 to 3.0 units. 

Ten acute nephritics on whom 22 deter- 
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minations were made had a low complement 
content averaging 0.35 units with a range of 
0.0 to 0.8 units. 

Three cases of acute nephritis which 
healed while under observation showed a 
gradual return of complement to normal 
levels from their initial low values, shortly 
after clinical and laboratory findings indi- 
cated recovery. Five cases of healed glo- 
merulonephritis showed normal complement 
content while two cases with normal com- 
plement which had been diagnosed as acute 
glomerulonephritis clinically turned out to 
be surgical kidney problems. 

In 11 cases of the nephrotic stage, 24 
determinations were done. The complement 
content was found to average 0.73 units 
with a range of 0.24 to 14 units. Only two 
cases had a titre of 1 unit or above. These 
two cases are of special interest since they 
differ from the rest in their immunologic 
behavior. 


The fact that the lowest complement con- 


tent was found in acute nephritis with 
minimal proteinuria and relatively higher 
complement levels were found in the neph- 
rotic stage with excessive proteinuria mili- 
tates against the possible loss of comple- 
the urine as the cause of low 
complement levels. 


ment into 

All sera were shown not to be anticomp- 
lementary when inactivated, In addition it 
that of an acute 
nephritic which had no complement was not 


was shown one serum 
anticomplementary when added to normal 
serum. It that the 


diminished complement of nephritic bloods 


thus became evident 


is not due to an anticomplementary factor. 


Sera of patients with measles and with 
diffuse liver damage in infectious hepatitis 
have a markedly diminished complement 
content which may explain why these dis- 
of the 

com- 


eases induce temporary remissions 


nephrotic stage by deprivation of 
plement which is needed in the nephritic 


antigen-antibody reaction. 


Irradiation-Produced Rise in Blood Radioiodine Concentration 
During Therapy 


S. M. A. Aaron YALow and Epwarp SIEGEL 


Medical Physics Research Laboratory, Medical Division, Montefiore Hospital, New York City 


Rises in blood radioiodine concentration 
are observed with tracer doses of I™ (a) 
immediately after administration and (b) 
one to three days later due to release of 
labeled thyroxine from the thyroid gland. 
In addition, we have found a_ distinct 
irradiation produced rise (IPR) four to 
eight days after ingestion of therapeutic 
doses (50-200 me 1131) to patients with 
metastatic thyroid carcinoma. 

In this series, studies were performed 
upon the blood of 23 patients in various 
stages of therapy. Significant rises were 
seen following all of nine radiation thyroid- 
ectomy doses, and following eight of thirty- 
three doses to previously thyroidectomized 
patients with functioning metastases as evi- 
denced by observable I™ uptake. However, 


four doses administered to thyroidectomized 
patients without uptake in metastases 
showed no IPR, 


In radiation thyroidectomy doses, the 
magnitude of the IPR has in general been 
found to increase with the quantity of radio- 


iodine retained by the thyroid. 


Definite correlation has thus been ob- 
served between both the frequency and 
magnitude of the IPR and the functional 
level of neoplastic or non-neoplastic thyroid 
tissue. 


The occurrence of a rise in blood radio- 
iodine concentration in a totally thyroid- 
ectomized patient may be considered evi- 
dence of the existence of viable functioning 
carcinoma metastases, 
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Influence of Priscoline on Digital Blood Flow in Normal Subjects and 
Patients with Peripheral Arterial Insufficiency* 


Tueovore B. Van [ractie and Cuartes CLarKe, Jr. 


It has long been known that indirect 
body heating is effective in bringing about 
peripheral vasorelaxation. This technique 
used in conjunction with venous occlusion 
digital plethysmography has been shown by 
Goetz to be a safe and convenient clinical 
method for distinguishing between the spas- 
tic and organic components of peripheral 
arterial insufficiency. Accordingly, pro- 
cedure has been devised which utilizes the 
effect of indirect body heating in a given 
subject as a standard of reference with 
which the effect of any vasodilating agent 
can be compared. By means of this proce- 
dure, a vasodilating agent of the imidazoline 
group, Priscoline (2-benzyl-4, 5-imidazoline 
hydrochloride), has been studied. The role 
of Priscoline in the diagnosis and therapy 
of peripheral vascular disorders has been 
appraised, 

Ten normal subjects and thirty patients 
with various types of peripheral arterial 
insufficiency were studied. The plethysmo- 
graph used in this work is of the trans- 
mission type and was constructed on the 
basis of a principle described in detail by 
Goetz in 1940. Resting blood-flow determina- 
tions were done on each subject and this 
was followed by a recording of the values 
for maximal blood flow after indirect body 
heating and then, on another occasion, 
following administration of the imidazoline. 
The use of the two procedures together 
also was studied. 


After the intramuscular administration 
of Priscoline (50 mg.), the average resting 


* From the Department of Medicine, St. Luke’s 
Hospital, New Yor 
Supported in part by a grant-in-aid from Ciba 
Pharmaceutical Products, Inc., Summit, New 
Jersey and in_ part by Mr. William J. McCor- 
mack of New York City 


digital blood flow for the normal subjects 
displayed a fivefold increase. In the patients 
with vasospastic peripheral arterial disease 
the increase was tenfold, but in the group 
with organic disease of the peripheral 
arteries the blood flow was only doubled. 
Throughout, the changes in pulse amplitude 
tended to follow in proportion the changes 
in blood flow. After indirect body heating, 
the average increases in blood flow and 
pulse amplitude were similar to the changes 
observed after Priscoline. 


Indirect body heating followed by Pris- 
coline was found, in general, to be associated 
with the greatest increases in blood flow 
and pulse volume in all groups studied. To 
a variable extent, the two procedures may 
be said to augment one another. 


Five patients with peripheral arterial in- 
sufficiency were studied before and after 
lumbar sympathectomy. Results in this 
group suggest that digital plethysmography 
combined with a vasodilating technique is a 
useful procedure for predicting the value 
of sympathectomy in a given patient. Post- 
sympathectomy patients were found to re- 
spond to vasodilating procedures with mimi- 
mal increases in blood flow indicating the 
adequacy of vasorelaxation following sur- 
gical therapy. 

When Priscoline failed to increase digital 
blood flow, it was usually possible by in- 
direct heating to demonstrate that the 
tonic or spastic component was either mini- 
mal or absent. 


It is believed that the use of indirect 
body heating as a reference standard makes 
possible a safe and convenient approach to 
the clinical evaluation of agents designed 
to bring about peripheral vasorelaxation. 
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Since the initial use of radioiodine as a 
diagnostic tool in the study of thyroid 
function, a variety of methods of estimating 
the iodine accumulating capacity of the 
thyroid gland have appeared. Most of these 
have been considered to be relative and 
indirect rather than direct quantitative 
measures of the ability of the thyroid to 
collect radioiodine. It has recently been 
suggested that the clearance of radioiodine 
from the blood by the thyroid probably 
represents the most accurate evaluation of 
this function. Present techniques have made 
this determination an involved and complex 
procedure precluding its more widespread 
application. The present study presents a 
simple and expedient method for the deter- 
mination of thyroidal plasma iodide clearance, 

Thyroidal and renal plasma iodine clear- 
ance studies in over a hundred subjects 
have been carried out. Concurrent studies 
of the 24-hour thyroid uptake and renal 
excretion have been made for comparison. 

Following the intravenous injection of 
25-50 microcuries of I™ continuous deter- 
mination of the counting rate in a fixed 
position over the neck was made for thirty 
minutes and the total radioactivity in the 
simultaneous urine collection was measured. 
From these observations the thyroid uptake 
may be calculated using the following 
formula: 

T+U 
T=0O+ ——C 
D 


where T is the thyroid uptake, O— increase 
in activity over the neck, U—urinary ex- 
cretion, D—dose and C—initial activity in 
the neck immediately following injection, 
all expressed in microcuries. 

The concentration of the radioiodine in 


* From the Radioisotope Unit, Veterans Admin- 
istration Hospital, Bronx, New York. 


Determination of Thyroidal Plasma lodide Clearance as a Routine 
Diagnostic Test of Thyroid Function* 


Sotomon A. Berson, Rosatyn S. YaLow, Ph.D., 
JosepH SorrENTINO and Bernarp Roswit 


the plasma as a function of time was deter- 
mined in a series of subjects from multiple 
blood analyses. In a larger number of 
individuals a single 30 minute determination 
was made. When the “iodide space” was 
corrected for body weight a strikingly con- 
stant relationship in non-edematous individ- 
uals was observed. By the use of appro- 
priate formulas, thyroid and renal clearances 
could therefore be determined with good 
approximation without blood analysis. 

The results obtained indicate: 

1. The thyroidal and renal plasma iodide 
clearances are such that virtually all circu- 
lating inorganic iodine is removed by these 
two organs within twenty-four hours except 
where marked renal impairment and hypo- 
thyroidism coexist or where there is a 
marked increase in extracellular fluid vol- 
ume, Therefore single twenty-four hour 
thyroid and renal studies merely estimate 
the relative iodine accumulating function 
of these organs. 

2. In this series there is a wide gap 
between the highest thyroid clearance values 
observed in euthyroidism and the lowest 
observed in hyperthyroidism although there 
was overlap in the twenty-four hour values. 
Because of technical difficulties and the low 
counting rates observed with these small 
tracer doses, the distinction between hypo- 
thyroidism and low euthyroid levels remains 
difficult. 

3. In studies with anti-thyroid agents 
significant depression of the thyroid clear- 
ance may be observed earlier than appre- 
ciable decrease in the twenty-four hour 
uptake. 

4. Thyroidal plasma iodide clearance may 
be approximated simply and reliably within 
a half-hour and is a more accurate measure 
of the iodine accumulating function of the 
thyroid gland than is the twenty-four hour 
thyroid uptake or renal excretion. 


| 
| 
d 
| 
j 
j 


396 


THE BULLETIN 


Bromsulfalein Sodium Retention Evaluation of Hepatic 
Function in Diabetes Mellitus* 


Jutius PomMeRaNnze 


The relative frequency of structural and 
functional changes in the livers of patients 
with diabetes mellitus has been demonstrated 
by numerous observers. They consider these 
changes due to the primary metabolic dis- 
order, Other investigators have found little 
evidence of abnormalities of function and 
believe that accompanying conditions such 
as gallbladder disease, alcoholism and car- 
diac decompensation account for its occa- 
sional incidence. 

It would seem possible that the inade- 
quacies of metabolism resident in diabetes 
mellitus may cause hepatic dysfunction and 
pathologic changes, just as liver insufficiency 
and abnormalities of 


pathology produce 


carbohydrate and fat metabolism. 


To evaluate the incidence of abnormalities 
of liver function in diabetes mellitus, the 
bromsulfalein (BSP) test 
chosen. A 5 mg. per kg. body weight of 
BSP was administered into an antecubital 
vein of fasting, recumbent subjects. Speci- 


sodium was 


mens of venous blood were obtained from 
the opposite arm after forty-five minutes 
time the 
Sera 


remained 
for dye 
content in the manner described by Mateer 


during which 
recumbent. 


patient 
were examined 


and analyses were made in a junior Cole- 
man Spectrophotometer. All subjects were 
weighed just prior to the test. 


One hundred and sixty-two diabetic pa- 
tients were investigated, using the procedure 


Medicine, New York Medical 
Aided by a grant from Lakeside Lab- 


* Department of 
College 
oratories 


as outlined above. These patients were unse- 
lected in that the ages, duration of the dis- 
ease, and degree of control were variable. 
They were all clinic patients and no attempt 
was made to change their diabetic status 
with diet or insulin for a few weeks prior 
to the test. 


A control group of forty normal non- 
diabetic subjects who showed no evidence of 
liver disturbance was studied using the same 
procedure. 


Results: Only two of the normal group of 
forty subjects showed evidence of dye reten- 
tion in forty-five minutes and in both of 
these subjects the retention was less than 
+ per cent. 


Diabetic patients were divided into three 
groups: 


1. Group I. No dye retention in 45 min- 
utes—4+4 (26.5 per cent). 

2. Group II. 1-5 per cent retention in 
45 minutes—25 (15.3 per cent). 

3. Group III. Over 5 per cent retention 
in 45 minutes—93 (58.2 per cent). 


This datum was further correlated accord- 
ing to age of the patient, duration of the 
disease, degree of control and the presence 
of complications, 


Our observations indicate that the inci- 
dence of hepatic dysfunction in diabetes mel- 
litus, as evidenced by bromsulfalein reten- 
tion, is too frequent to be considered an 


accidental association. 
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In an attempt to clarify the roentgeno- 
graphic and pathological changes in the 
lungs associated with uremia, a group of 
cases has been studied at the Jewish Me- 
morial Hospital. The patients studied were 
those who exhibited abnormal shadows on 
chest roentgenograms during the course of 
azotemia due to varying causes. All of 
these patients died. A majority of them 
were studied from the pathological stand- 
point in order to determine whether the 
histological findings could be correlated with 
the clinical picture. 

The previous contributions to the litera- 
ture have emanated chiefly from roent- 
genologists who have described so-called 
“uremic edema” of the lungs. This has 
been manifested usually by bilateral sym- 
metrical pulmonary densities radiating from 
the hilar zones into the lung parenchyma, 
leaving the peripheral lung areas relatively 
clear. The cases studied by the authors fol- 
lowed the same pattern. In addition, the 
cases in this report were associated with 
cardiac hypertrophy and left ventricular 
failure. In several of the cases it was noted 
that the pulmonary densities regressed as 
the left ventricular failure was alleviated. 

All the cases exhibited azotemia of vary- 
ing degree. The azotemia in all instances 
was of renal origin. 

The pathological contributions to this 
subject have been meager, Ehrich and Mc- 
Intosh have described areas of bronchiolitis 
* From the Department of Pulmonary Diseases and 


the Medical Services of the Jewish Memorial 
Hospital. 


Pulmonary Changes in Uremia* 


Hyman E., Bass, Davin Greenserc, EMANUEL SINGER 
and Mitton A. 


obliterans occurring in patients dying from 
Bright’s disease. Doniach described fibrin- 
ous alveolitis in patients dying with uremic 
edema of the lungs. 


The patients studied in this report re- 
vealed varying pictures, conceivably related 
to the severity, frequency and duration of 
the episodes of “uremic edema” of the lungs. 
Although evidence of edema fluid was found 
in some instances, the more frequent find- 
ings were those of 1) marked thickening 
of the alveolar walls 2) fibrinous alveolitis 
with various stages of hyalinization of the 
intra-alveolar exudate 3) hyaline mem- 
brane lining the alveoli and hyaline deposits. 


In the more advanced cases, particularly 
where the process had been severe and the 
patient had lived long enough, the process 
of hyalinization of the intra-alveolar exudate 
was extensive. The alveolar spaces were 
replaced by plugs of rounded hyaline bodies, 
leaving little respiratory epithelium. These 
findings explain the profound and unalle- 
viating dyspnea from which these patients 
suffered, and suggest that the cause of 
death in some patients is anoxic rather than 
renal. No evidence of inflammation was 
noted, 


The pulmonary densities may resemble 
tuberculosis, sarcoidosis, fungus diseases, 
pneumonia or other pulmonary diseases. 
Although no evidence of vascular damage 
involving the medium sized arteries or 
arterioles was noted in these cases, the 
role of capillary damage and altered capil- 
lary permeability has not been excluded. 
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The effect of excessive doses of cortisone 
on both mature and immature male and 
female mice has been reported (Antopol, 
W., Proc. Soc. Exp. Biol. Med. 1950: 73, 
262). It was deemed of interest to extend 
these investigations to pregnant mice. A 
few experiments with ACTH are also in- 
cluded. 

Method: Forty-five pregnant Paris R III 
mice were used. Thirty-three were treated 
daily with 2.5 mg. cortisone (Cortone, 
Merck) suspended in 0.1 ce vehicle and 
eight with 0.1 ce vehicle alone. Four mice 
received 2.5 mg. ACTH in 0.85 per cent 
NaCl per day in three divided doses. All 
of these were administered subcutaneously. 


Results; Two injections of cortisone given 
7-8 days before parturition had a lethal 
effect on the fetuses; they died in utero 
and showed signs of retarded development 
and often autolysis. When cortisone was 
administered in the last 3-5 days of preg- 
nancy the babies were born dead or died 
shortly after birth; when given two days 
before parturition the babies were born 
alive but died within 2-5 days. 


Inability to bring up the offspring was 
also observed in mothers that received three 
cortisone injections 4-6 days after parturi- 
tion; all babies died in 3 to 5 days. How- 
ever, subsequent pregnancy with normal off- 
spring occurred when mating took place 
3-4 weeks after the administration of cor- 


tisone. 


Cortisone also had a striking effect on 
the mammary glands when administered 


From the Joseph and Helen Yeamans Levy 
Foundation, Beth Israel Hospital and Colum 
bia University, New York City 


Excessive Doses of Cortisone in Pregnant Mice: Effect on Development 
and Survival of the Fetus and Newborn and on the 
Maternal Breast Tissue* 


Sust Grausacw, Antopot and SAMUEL GRAFF 


during pregnancy or while nursing; 24-48 
hours after cortisone injection white masses 
could be seen shining through the skin in 
the region of the mammae, These became 
more extensive in the next two days and 
almost completely encircled the mouse. His- 
tologically this consisted of breast tissue 
with markedly distended glands _ filled 
with milk. The thoracic breast tissue 
extended to the occiput and interscapular 
region posteriorly and to the submaxillary 
region cephalad. The abdominal mammary 
tissue reached beyond the pubic region. 


These changes were not seen in non- 
pregnant mice receiving cortisone. 

The treatment of pregnant mice with 
vehicle alone had no effect on the litters 
and the appearance of the mammae was 
similar to that seen in untreated pregnant 
mice, 

Daily administration of ACTH to three 
mice starting 3-4 days before parturition 
and continuing for 19 days did not imter- 
fere with the delivery or development of 
the litters. Two mice each had nine normal 
offspring and one had seven. To date, 100 
days after birth, the babies are alive and 
healthy. During this period of ACTH treat- 
ment no white masses were observed in the 
breast regions, as seen after cortisone. One 
mouse which was treated with ACTH for 
four days before parturition delivered five 
live babies. The next day the animal was 
sacrificed. The distribution and appearance 
of the breast tissue was similar to that 
of untreated pregnant mice. 


We wish to express our appreciation to 
Mrs. Katie Jackson for her technical as- 


sistance. 
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The Antithrontbin Titer in Acute Pancreatitis* 


InviNG INNeRFIELD, ALFrepD ANGrist and James W. Benjamin, Ph.D. 


Significant elevations in plasma _anti- 
thrombin levels were consistently observed 
following the intravenous administration of 
trypsin into dogs and rabbits in a dosage 
of 2.5 mg. per kilogram. Immediately fol- 
lowing the injection of trypsin, antithrom- 
bin assays revealed a prompt but transitory 
fall in titer (proteolytic effect of trypsin). 
This was followed by a rise in the level of 
antithrombin which was maintained for an 
average duration of 76 hours. Since injec- 
tions of trypsin invariably produced a 
shock-like state, hemorrhagic phenomena 
(purpura, ecchymoses, petechiae), a dis- 
tinct prolongation in blood coagulation 
time, hypocalcemia, hyperglycemia, hyper- 
amylasemia and glycosuria, it became ap- 
parent that several prominent clinical fea- 
tures of acute pancreatitis were being quite 
faithfully reproduced in our experimental 
animals. 


* From the Department of Physiology and Phar- 
macology, New York Medical College and the De- 
partment of Pathology, Queens General Hospital. 


Diagnosis 


Number of Cases 


The plasma antithrombin level was de- 
termined in a series of 350 human cases rep- 
resenting acute abdominal disorders, con- 
sisting of forty-eight cases of acute pan- 
creatitis and 302 cases of non-pancreatic 
origin. sustained rise in plasma anti- 
thrombin titer, observed with extraordinary 
consistency, constituted the basis for inter- 
preting this test as positive in cases of 
acute pancreatitis. Our series of 48 pan- 
creatitis cases included two cases of “sub- 
sided” pancreatitis, and forty-six patients 
with proven acute pancreatitis. The two 
“subsided” cases yielded negative results. 

The clinical diagnosis of acute pancreatitis 
was based upon one or more of the follow- 
ing factors: 1) A consistent clinical history 
and course associated with elevated amylase 
levels, 2) Operative findings, 3) Postmorten 
studies. The remaining 302 cases which, in 
a sense, represent a control series com- 
prised a group often confused with acute 
pancreatitis. An analysis of these cases is 
shown in Table I. 


Result of Test 
(Antithrombin) Positive 


“Subsided” Ac. Pancreatitis 
Acute Pancreatitis 

Coronary Occlusion 

Acute Appendicitis 


Acute Cholecystitis 


Perf. Peptic Ulcer 

Intestinal Obstruction 

Acute Salpingitis 

Ac. Alcoholic Gastritis 
Cancer of Stomach with Hematemesis .. 
Ac. Salpingo-oophoritis 
Empyema of Gall Bladder ... 
Twisted Ovarian Cyst 
Strangulated Inguinal 

Acute Diverticulitis 
Mesenteric 

Perf. of Gall Bladder 
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One of the chief advantages of the anti- 
thrombin test over serum amylase or lipase 
determinations is the relative ease and 
rapidity with which the test can be per- 
formed. In most instances at the end of a 
ten-minute incubation period the  anti- 
thrombin titer reaches such high levels 
thet the diagnosis of acute pancreatitis is 
immediately suggested. Another distinct 
advantage of the antithrombin test resides 
in the fact that positive values are obtain- 
able throughout the acute phase of the ill- 
ness. Serum amylase determinations, in ad- 
dition to being highly complicated laboratory 
procedures, must be performed early in the 
course of the disease process or the de- 
termination is of little value. 

The antithrombin test can be per- 
formed daily and our data reveal that a fall 
in antithrombin level correlates extremely 


TABLE It 


well with clinical improvement. On the 
other hand, maintenance or occasional in- 
crease of daily antithrombin levels are in- 
dicative of extension of the acute inflam- 
matory process. In other words, a case of 
acute pancreatic edema or interstitial pan- 
creatitis undergoing transformation into 
the phase of hemorrhagic or suppurative 
pancreatitis shows persistently high anti- 
thrombin levels, together with daily fluc- 
tuations and increases in titer. It therefore 
can be stated that the antithrombin test 
is of value from the standpoint of prog- 
nosis. 

A comparison of the salient clinical and 
laboratory features of the antithrombin, 
serum amylase, and serum lipase determina- 
tions as diagnostic tests for acute pan- 
creatitis is presented below, Table II. 


Antithrombin 


Serum Amylase Serum Lipase 


1. Time required to per- 10-25 minutes 
form test 


Period of illness dur- Throughout the acute 
ing which test is diag- phase of the illness 
nostic 


3. Period of illness dur- Plasma can be refrig- 
ing which test can be erated and reliable re- 
performed sults obtained 

4. Chemical agents Simple, stable 

5. Specificity Highly specific 


2 hours 24 hours 


First 8-24 hours. After first 24 hours 
Rarely beyond this 


point 


Must be No result for 

immediately hours after beginning 
test 

Complex, unstable Complex, stable 

Positive in intestinal Highly specific 


obstructions, renal dis- 
turbances, uremia, 
peritonitis 


SuMMARY 


1. The antithrombin test for acute pan- 
creatitis was positive in forty-two of 
forty-six proven cases of acute pan- 
creatitis. In two cases of “subsided” 
pancreatitis the test was negative. 

2. In 97 per cent of a control series com- 

prising 302 cases of the “acute abdomen” 


the antithrombin test was negative. The 
ten positive results (3 per cent) in- 
cluded three cases of acute gall bladder 
disease, four caves of acute alcoholic gas- 
tritis, two cases of empyema of the gall 
bladder and one case of perforated pep- 
tic ulcer. In each of these positive cases 
it is postulated that an acute pancreatitis 
had been secondarily produced. 


&§ 
— | 
é 


Clinical Research Meeting 


Observations on the Course of Hodgkin’s Disease 
Treated with Cortisone* 


ABRAHAM S. Jacosson, Bernarp Straus, Sotomon A. Berson, 
Tueopore C. Bernstetn, Ropert Favem and Rosatyn S. YaLow, Ph.D 


This report comprises observations on ten 
patients with Hodgkin's disease treated with 
cortisone. Only patients who were acutely 
ill and had evidence of active progressive 
disease were selected in order better to 
evaluate the results of therapy. Manifesta- 
tions of activity included fever, weakness, 
weight-loss, increasing lymphadenopathy and 
hepatosplenomegaly or other organ involve- 
ment. The diagnosis in all cases was estab- 
lished by biopsy. No patients were selected 
who had had other forms of treatment in 
the month prior to institution of cortisone; 
most had far-advanced disease and thus 
represented a severe challenge to the drug. 

The patients with advanced Hodgkin's 
disease were treated with cortisone for 
periods varying between two weeks and 
three months. There was considerable sub- 
jective improvement in seven. Fever sub- 
sided to normal in three. 

Three patients became worse under 
therapy, all of whom died. In none was 
the unfavorable course attributable to the 
hormone. 

In only one was significant regression 
of nodal or parenchymal involvement seen. 
In another, considerable diminution of a 
post-auricular mass occurred under corti- 
sone therapy, twenty-five days after a 
course of nitrogen mustard. The role of 
cortisone in this situation is debatable. 

One patient with psoriasis experienced 
considerable improvement while under treat- 
ment with cortisone. 

Studies of total body potassium with 
K42 showed a significant decrease in four 
of six patients which was not reflected by 


* From the Medical Service and Radio-Isotope 
Unit of the Veterans Administration Hospital, 
Bronx, New York. 

Reviewed in the Veterans Administration and 
published with the approval of the Chief Med- 
weal Director. The statements and conclusions 
published by the authors are the result of their 
own study and do not necessarily reflect the 
opinion or policy of the Veterans Administration. 


the plasma potassium level. 

Depression of thyroid activity was found 
in five of six patients as manifested by 
decrease in radio-iodine uptake. This effect 
of cortisone disappeared within a week after 
withdrawal of the hormone. 

Serial studies of the bone-marrow regu- 
larly showed a stimulation of marrow ele- 
ments by cortisone with marked increase 
in cellularity by the twentieth day of 
treatment. This was not always correlated 
with the findings in the peripheral blood. 

Little effect was noted on the eosinophils, 
blood volume or carbohydrate metabolism 
as a result of cortisone. 

The sedimentation rate fell in five pa- 
tients in whom serial observations were 
made, 

Relapses following reduction in dosage 
to 300 mg. weekly occurred in three pa- 
tients in whom this was attempted. All 
three regained the previous limited im- 
provement on restoration of 100 mg. daily 
dosage. 

Undesirable effects were edema in five 
and rounding of the face in eight, acne in 
three, weakness in three following reduc- 
tion in dosage, and hypertension in two. 
Generalized convulsions occurred in one. 
Gastrointestinal bleeding from a _ gastric 
ulcer due to Hodgkin's infiltration occurred 
in one. Another patient at autopsy eight 
days following cessation of cortisone 
therapy had perforated gastric and duo- 
denal ulcers. He had had no symptoms re- 
ferable to his gastro-intestinal tract either 
before or after the perforation unlike the 
case reported recently by Habif et al. 

Although cortisone produced sympto- 
matic improvement in some cases of ad- 
vanced Hodgkin's disease, there were few 
objective changes other than reduction of 
fever and sedimentation rate. There was 
little or no effect on the neoplastic process. 
True remission was not achieved with this 
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hormone in any of the ten patients treated. 
It is suggested that the changes mediated 
by the administration of cortisone repre- 
sent non-specific inhibition of the tissue re- 
sponse to injury provoked by the stressor 
agent which is the Hodgkin's disease pro- 
cess. Although some of the manifestations 
produced by Hodgkin's disease are partial- 
ly reversible, the basic pathologic process is 
not affected by cortisone. This study indi- 
cates that cortisone does not significantly 
influence the course of Hodgkin's disease. 


The effects of roentgen therapy and 
nitrogen mustard in Hodgkin's disease are 
superior to those of cortisone. 

Cortisone may have some utility in this 
disease as a temporary expedient for stimu- 
lation of maturation of bone marrow ele- 
ments in situations where roentgen therapy 
and nitrogen mustard are contra-indicated. 
It may also prove to be of some value to 
sustain gravely ill patients until they im- 
prove sufficiently to tolerate roentgen or 
nitrogen mustard therapy. 


A Correlated Study of Lysozyme Content and Histology of 
Normal and Diseased Colons* 


Henry D. Janowrrz, Frankurw Hoivanper, Ph.D. and Joun H. Garvock 


The significance of the large amounts of 
the patients with 
chronic ulcerative during active 
phases of this disease has as yet not been 
clearly established, although the content of 
this enzyme in diseased colonic tissue is 
also known to be elevated. In an effort to 
obtain some insight into the possible sig- 
nificance of these findings, we have cor- 
related the histological appearance of nor- 
mal and diseased colons with their content 
of lysozyme. The tissue, obtained fresh at 
operation, included eight specimens resected 
for carcinoma, mostly from the recto-sig- 


lysozyme in stools of 


colitis 


moid region, and seven colons resected for 
chronic ulcerative colitis. 

Representative pieces were taken from 
1) each carcinoma, 2) normal-appearing 
colon at some distance from the neoplasm, 
and 3) diversified areas of each ulcerated 
colon. Within one hour after each speci- 
men was excised one-half of each piece was 
fixed for histological study, and the other 
was weighed and extracted for assay of 
its lysozyme content. Lysozyme measure- 
ments were done by Meyer's viscosimetric 
units per gram 


method and recorded as 


* This work was conducted with the aid of grants 
from Dr. John H. Garlock and Wyeth, Inc. 
From the Gastroenterology Research Laboratory, 
and Surgical Service A, The Mount Sinai Hos- 
pital, New York 


of wet whole colon (u/g). In all, forty- 
two such assays were performed, 

In the normal colons, the lysozyme con- 
tent was relatively low (1-3 u/g: mean — 
1.5); the carcinomas were somewhat higher 
(1.8-21.1 u/g; mean — 6.4), except for one 
ulcerated infected carcinoma which con- 
tained 80.3 u/g. The ulcerated colons varied 
markedly from 1 to 43.6 u/g. These varia- 
tions occurred not only from specimen to 
specimen but from area to area in indi- 
vidual specimens. Fibrotic stenosed areas 
contained small amounts of lysozyme (1-10 
u/g) while more active ulcerated regions 
had larger amounts (10-43 u/g). In general, 
lysozyme content appeared to parallel in- 
tensity of the inflammatory reaction and 
the granulation tissue response. The pres- 
ent findings not only confirm the original 
reports of Meyer and his co-workers that 
the actively ulcerated colon has a greater 
lysozyme content that the normal colon, 
but they indicate that this excessive con- 
tent may not be uniformly distributed 
throughout the diseased tissue, but may 
be correlated with local tissue responses of 
an inflammatory and reparative nature. 

In assessing the significance of these ob- 
servations, the following already weil estab- 
lished findings should be taken into con- 


sideration: 1) Lysozyme is ubiquitous in 
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human tissues, both epithelial and meso- 
dermal, and is especially high in the fetus; 
2) high titers have been measured in ex- 
perimental canine skin wounds, and 3) 
various infected and/or granulating human 
wounds also are rich in the enzyme. The 
present findings are consistent with these 
observations. The cumulative weight of this 
evidence suggests that the lysozyme content 
may represent a reaction to injury rather 
than constitute a primary etiological agent 


in chronic ulcerative colitis. However even 
such tentative conclusions must be further 
qualified by the knowledge that no physio- 
logical role has been found for lysozyme, 
that extremely large amounts of it have 
been demonstrated by others (and by us) 
as having a damaging effect on intestinal 
mucosa, and that iocal over-production of 
lysozyme may secondarily have deleterious 
effects on tissues, 


An Investigation of the Relationship of Chronic Disseminated 
Histoplasmosis and Sarcoidosis 


Haroip L. Israe_, Enwarp DeLamater, Maurice Sones, 
Cor. D. M.C. and Caper. Arvin M.C. 


Histoplasmosis exhibits many similarities 
clinically and pathologically to tuberculosis 
and coccidiomycosis, and it has been re- 
peatedly noted that histoplasmosis may be 
mistaken for these diseases. It is not yet 
generally recognized that chronic dissem- 
inated histoplasmosis bears an even more 
striking resemblance to sarcoidosis, and 
that cases which satisfy the usual clinical, 
laboratory, and histological criteria for 
diagnosis of this disease may actually rep- 
resent instances of histoplasmosis. Reimann 
and Price in 1949 described a patient in 
whom the diagnosis of sarcoidosis had 
apparently been established by skin biopsy. 
When re-admitted to the hospital four years 
later with severe laryngeal involvement, 
Histoplasma were detected in granulomat- 
ous tissue secured by biopsy of the larynx. 
Death followed and necropsy demonstrated 
adrenal involvement; review of the skin 
sections taken 4 years earlier revealed the 
organism which had been previously over- 
looked. We have recently studied a white 


From the Valley Forge Army Hospital, the 
Woman's Medical College Hospital, the Gradu- 
ate School of Medicine and the Department of 
Dermatology of the School of Medicine, Univer- 
sity of Pennsylvania. 

This study was aided by a research grant from 
the National Institutes of Health, Public Health 
Service. 


male, a native of Ohio, who had_ been 
found on x-ray examination in 1942 at the 
age of 30 to have bilateral pulmonary in- 
filtration. A diagnosis of sarcoidosis was 
made in 1947 on the basis of a negative 
tuberculin test, hyperglobulinemia, and cer- 
vical lymph node biopsy. There was no 
significant impairment of health until 1948 
when sore throat and hoarseness developed. 
Edema and ulceration of the larynx were 
found; Histoplasma capsulatum were cul- 
tured from the larynx, from pharyngeal ul- 
cers, and from sputum. Repetition of cer- 
vical lymph node biopsy showed typical sar- 
coidosis; Histoplasma bodies could not be 
demonstrated. Treatment consisting of bed 
rest, and courses of streptomycin and bacil- 
lomycin resulted in improvement, and his- 
toplasma were no longer demonstrable on 
culture. In 1950 laryngeal obstruction be- 
came more marked. Cortisone therapy was 
given without effect, and a_ tracheotomy 
was performed. This was followed by sus- 
tained improvement manifested clinically, 
roentgenologically, and by serial electro- 
phoretic studies of serum proteins. Since 
chronic disseminated histoplasmosis can so 
closely resemble sarcoidosis, an investiga- 
tion was undertaken to determine the im- 
portance of histoplasmosis as an etiological 
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factor in sarcoidosis. Histoplasmin skin 
tests, complement fixation and collodion ag- 
glutination tests, and mycological studies 
were secured in 22 patients with clinical 
and histological evidence of sarcoidosis, In 
no instance was the presence of histoplas- 
mosis concluded that 


although histoplasmosis is not a common 


demonstrated. It is 


etiological factor in cases of sarcoidosis 
observed in Philadelphia, a search for His- 
toplasma capsulatum should be made in all 
patients who appear to have sarcoidosis, 
and especially in those who give history of 
residence in the Missouri, 
Ohio river valleys or who have oral, laryn- 


Tennessee and 


geal or adrenal involvement, 


Recovery of Neoplastic Cells in Bone Marrow Aspiration: 
Advantages of Aspiration of Bone Marrow from the Iliac Crest* 


Micuaet A. RuBensTern and SMELIN 


Comparative studies of bone marrow as- 


pirated simultaneously from the sternum 


and iliac crest in one hundred consecutive 
eases of various malignancies are reported. 
There were thirty-four cases of cancer of 
breast, twenty-one of genito-urinary cancer, 
fourteen gastro-intestinal malignancies, ten 
of pulmonary cancer, four instances of can- 
cer of the thyroid, and seventeen miscella- 
neous cases, including those of unknown 
primary site. In sixty-six cases there was 
roentgenolgic evidence of metastasis to the 
bones. 

The 


cells in bone marrow 


recognizing neoplastic 
smears are discussed. 


criteria for 


Tumor cells were found in the bone mar- 
row of thirty-eight patients. Iliac aspiration 
was much more often positive for tumor 
cells than sternal aspiration: both aspira- 
tions were positive in fifteen cases, iliac 
aspiration alone was positive in nineteen, 
and in only four instances the sternal alone 
was positive. 

The relatively high percentage of posi- 
tive results is attributable to the fact that 
our patients were usually in the late stages 
of neoplastic disease, with, in sixty-six of 
them, definite evidence of metastasis to 
the bones, 

Out of twenty-nine cases of proved mal- 
ignancy (but without roentgenographic evi- 
four 
alone 


dence of bone metastases), in cases 


iliac bone marrow aspiration (one 


Division of 


Hospital, New 


From the 


Neoplastic Diseases, 
Montefiore fork. 


case) or together with sternal aspiration 
(three provided the first evidence 
of metastasis to the bones. 


cases ) 


In five cases of unsuspected or uncertain 
diagnosis of cancer, the first evidence of 
cancer was furnished by the recognition of 
tumor cells in 
These were patients with no other acces- 
sible material for biopsy except for bone 
marrow, and where x-ray examinations were 
either negative for abnormal findings or 
compatible with other diseases (Paget's di- 
sease, osteosclerosis, osteoporosis, ete.). 


bone marrow aspirations. 


In the majority of cases neoplastic cells 
appear in aplastic or markedly hypoplastic 
marrows. The bone marrow was aplastic in 
36 aspirations positive for tumor cells, in 
fourteen marrow was 
hypoplastic, while in six cases malignant 
cells were found in normally cellular or 
hyperplastic marrow. 


positive cases the 


In sixteen cases no bone marrow could 
be aspirated into the syringe (dry tap), but 
instead a 


covered from the needle. When smears were 


piece of solid tissue was re- 


made of this material massive clumps of 
neoplastic cells were recognized, We, there- 
fore, made it a practice never to discard 
an apparently unsuccessful tap before as- 
certaining the contents of the needle. 
Conclusion: In search of tumor cells, as- 
piration of bone marrow from the iliac 
crest may at times provide information not 
obtainable from sternal aspiration, 
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The Liver Lobule The functional unit of the 
liver, the lobule, is the starting point in gallbladder 
therapy. Its cells secrete the bile for passage through 


the ductal system after collection in the lobule tubules. 


KETOCHOL®.. a combination of all four of the 


oxidized, unconjugated bile acids normally present in 
human bile— initiates gallbladder therapy at its logical 
starting point. The primary action of Ketochol is on the 
hepatic cells which are stimulated to secrete bile of low 


viscosity that flushes the congested ducts. 


RESEARCH IN THE SERVICE OF MEDICINE SEARLE 
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1. Greater tensile strength: One of the strongest silks 
ever created—smaller diameter sizes can be used every- 
where to minimize trauma and foreign body reaction. 


2. Withstands repeated sterilization: New Anacap Silk 
can be boiled or autoclaved six separate times without ap- 
preciable change in either strength or texture. on laboratory 
tests almost the full original strength is maintained even 
after 235 hours of boiling. 


Easier to handle: Firmer, not limp, Anacap Silk speeds 
operative technic. Braided by a new method that minimizes 
“splintering” and “whiskering” it passes readily through 
tissues. The ease of handling Anacap makes it a “new ex- 
perience” in silk suturing. 


4. Absolute non-capillarity: Having no wick-like action, 
new Anacap Silk is resistant to body fluids and will not 
spread an early localized infection if it occurs. 


Doubly economical: Low in original purchase price, 
: new Anacap Silk is also low in individual suture cost be- 
cause of its long sterilization life. 


In sizes 6-0 to 5 on spools of 25 and 100 yards; sterile in 
tubes with and without D & G Atraumatic® needles attached. 


DAVIS & GECK, INC. 


® 
57 Willoughby Street, IOx> Brooklyn 1, N. Y. 
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allergies 
are 
always 
with us 


ALWAYS AVAILABLE 


BENADRY 


FOR RAPID SUSTAINED RELIEF 


Angioneurotic edema in January or vernal conjunctivitis in June 
brings patients to you seeking relief from their symptoms. BENADRYL — 
is often the answer for many of these patients, regardless of the 
exciting allergen or of the shock tissue. 


Hundreds of clinical reports have shown the value of BENADRYL 

in acute and chronic urticaria, vasomotor rhinitis, hay fever, 

contact dermatitis, erythema multiforme, pruritic dermatoses, 
dermographism, drug sensitization, penicillin reactions, serum sickness, 
and food allergy. 

To facilitate individualized dosage and flexibility of administration, BENADRYL 
Hydrochloride (diphenhydramine hydrochloride, Parke-Davis) is available in a variety 
of forms—including Kapseals,® 50 mg. each; Capsules, 25 mg. each; Elixir, 10 mg. 

per teaspoonful; and Steri-Vials,® 10 mg. per cc. for parenteral therapy. 


PARKE, DAVIS & COMPANY * 
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allergic 


protection... 


NTIN "RELIEF ONTINUOUS RELTEF ONTINUOUS RELTE 
S RELIEF CONTINUOUS RELIEF CONTINUOUS RELIEF CONTINUA 
AINUOUS RELIEF CONTINUO™> RELIEF CONTINUOUS RELIEF 


7PM EVENING DOSE 


Doubled Duration of Pyribenzamine Relief from hay fever 
and other allergies may be simply attained: Administer one 
Pyribenzamine Delayed Action Tablet (50 mg.) simultaneously 
i with one uncoated Pyribenzamine Tablet (50 mg.) after 
breakfast and again after the evening meal. The principle 

of such full uninterrupted 24 hours of relief is shown above. 
Release of the Pyribenzamine from the specially coated 
Delayed Action Tablet is postponed until the effects of the 
uncoated tablet are wearing off. 


Pyribenzamine 


TRIPE LEMNAMINE HYOPOCHLORIDE 
Ciba Pharmaceutical Products, Inc., Summit, N. J. 
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conti SS RELIEF CONTINUOUS RELIEF ~CORTIN RELIEF 
* AF ACTIVITY OWSET OF ACTIVITY OMSET. OF ACTIVITY 
PYRUDERZAMINE PYRIBENZABINE PYRIBENZAMINE PYRIBENZAMINE 
UNCOATED TABLET DELAYES ACTION UNCOATED TABLET DELAYED ACTION 
COATED TABLET COATED TABLET . 
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even in stubborn 
slow healing wounds 
burns 
ulcers 


(decubitus, varicose, diabetic) 


OINTMENT 


the external 


liver oil 


accelerates healing 


New clinical studies' again prove the ability of 
Desitin Ointment to ease pain, inhibit infection, stimulate 
healthy granulation, and accelerate smooth epitheliza- 
tion in lacerated, denuded, ulcerated surface tissues . . . 
often in conditions resistant to other therapy. 


protective, soothing, healing Desitin Ointment is a self-sterilizing 
blend of high grade, crude Norwegian cod liver oil (with its 
unsaturated fatty acids and high potency vitamins A and D in 

proper ratio for maximum efficacy), zinc oxide, talcum, petrolatum, 
and lanolin. Does not liquefy at body temperature and is not 
decomposed or washed away by secretions, exudate, urine 

or excrements. Dressings easily applied and painlessly removed. 
Tubes of 1 oz., 2 0z., 4 oz., and 1 Ib. jars. 


write for samples and reprint D ; 
lopitin CHEMICAL COMPANY 


1. Behrman, H. T., F.C. i P 
and Leviticus, R.: ind. Med sure 1348. j:70 Ship Stout, ia 
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All-Around Vitamin Supplementation 
for the “active ages*’ 


water-soluble liquid 
vitamin preparations... 


Mead’s three Vi-Sols provide flexibil- 
ity in choice of vitamins to meet the 
varying needs of the “active ages”, 
combined with an unusual palatabil- 
ity that assures patient acceptance. 


MEAD JOHNSON & CO. 
EVANSVILLE 21,I1IND.,U.SA 


XII 
ay 
Sagar 
4 VITAMIN A | VITAMIN D | ASCORBIC ACID | THIAMINE ) RIBOFLAVIN | NLACINAMIDE 
4 ‘Available in 15 ond 50 ce. bottles 


this new Upjohn plant has 
been in full production. 

It is the culmination of 
five years of planning and 
four years of building. 
These greatly expanded 
Upjohn facilities keep pace 


with rapid advances in 


medical research. 


Medicine... Produced with care... Desiqned for health 


THE UPJOHN COMPANY KALAMAZOO. MICHIGAN 
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Interchangeable 


4 


Oral 


Parenteral 


Clinical studies have demonstrated that the therapeutic activity of 
Cortone* is similar whether administered parenterally or orally. 
Dosage requirements are approximately the same, and the two routes 
of administration may be used interchangeably or additively at any 
time during treatment. 


Although the manufacture of Cortone—probably the most intricate 
and lengthy synthesis ever undertaken—has imposed unprecedented 
difficulties, every effort is being made to increase production and, 
in the meantime, to achieve an equitable national distribution of 


this vital drug. 
Literature on Request 


Key to a New Era in Medical Science 


*CORTONE is the registered 
trade-mark of Merck & Co., Inc. 


for its brand of cortisone. 


ACETATE 
COUNCIL ACCEPTED 
(CORTISONE Acetate Merck) 


MERCK & CO., 


Manufacturing Chemists 
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RAHWAY, 


e 
Equally 
| 
. 
| 


a most 
sigqnificant 
advance 


TROMEXAN 


ethyl acetate 


new, safer. oral anticoagulant 


Throughout the exhaustive studies on TROMEXAN, involving many hundreds of cases, 
this new anticoagulant has proved singularly free from the dangers of hemorrhagic 


complication. Other advantageous clinical features of TROMEXAN are: 


1 more rapid therapeutic response 
(therapeutic prothrombin level in 18-24 hours) ; 


ys smooth, even maintenance of prothrombin level 
within therapeutic limits; 


3 more rapid return to normal 


(24-48 hours) after cessation of administration. 


In medical and surgical practice . . . as a prophylactic as well as a therapeutic agent . . . 
TROMEXAN extends the scope of anticoagulant treatment by reducing its hazards. 


Detailed Brochure Sent on Request. 
TROMEXAN (brand of ethyl biscoumacetate) : available as uncoated scored tablets, 
300 mg., bottles of 50 and 250. 


pj GEIGY COMPANY, INC. 
g J Pharmaceutical Division, 89-91 Barclay St., New York 8, N. Y. 
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Herald Square, N. Y. 


Porkchester, Bronx f Jamaica, Queens 
all 


White Plains, N. Y. a: ee 4 Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy’s respects professional ethics. We carefully avoid dis- 
cussing your prescription, either its ingredients or its use, with your 
patient. You can be assured that all your prescriptions are accurately 
compounded exactly as you write them. And all our preparations, 
made from the finest ingredients obtainable, are carefully checked 
by our supervising pharmacists. 


No wonder so many physicians prefer Macy's Prescription Department. 


QUADRINAL TABLETS CONTAIN FOUR 


DRUGS, EACH SELECTED FOR ITS | Fy % & 1 Quadrinal Tablet every 
3 or 4 hours, not more than 
PARTICULAR EFFECT IN CHRONIC , three tablets a day. 


ASTHMA AND RELATED ALLERGIC 


Each Quadrinal Tablet contains ephe- 
drine hydrochloride % gr. (24 mg.), 
RESPIRATORY CONDITIONS. phenobarbital % gr. (24 mg.), Phyllicin 
(theophylline-calcium salicylate) 2 gr. 
(120 mg.), and potassium iodide 5 gr. 
(0.3 Gm.) 


Quadrinal Tablets ore marketed in bottles of 100, 500 and 1000. 


Quadrinal, Phyllicin. Trademarks E. Bilbuber, Ine. 


a 
XVI 
: available on prescription only 
| Quadrinal tablets 
| 
divributor: BILHUBER-KNOLL CORP., Orenge, New Jere, U8. 4 


Diatrine* Hydrochloride 


“Warner’ 
an effective antihistaminic 


Selection of an antihistaminic drug from the array avail- 
able today is a chore from which the physician can easily 
escape. The selection is simplified by the use of these three 
criteria: effectiveness, minimum by-effects, and low toxicity. 
DIATRINE* Hydrochloride ‘Warner,’ in comparative stud- 
ies,'?> has demonstrated these three essentials —effective- 
ness, minimum by-effects, and low toxicity. 


DIATRINE* HYDROCHLORIDE tablets (sugar-coated), 
50-mg each, are available in bottles of 100 and 1000 tablets. 


*T. M. Reg. U.S. Pat. Off. 


WILLIAM R. WARN 


DIATRINE® provides 
prompt and effective relief 
of allergic manifestations in 
a wide range of allergic dis- 
orders: 


Hay Fever 


li 


Vasomotor Rhinitis 


Contact Dermatitis 


Erythema Multiforme 


REFERENCES: 
1. Combes, F. C., Zuckerman, R., and 


Canizares, O.: Diatrin Hydrochlo- 
ride, A New Antibistaminic Agent 
for the Treatment of Pruritus and 
Allergic Dermatoses, Ann. 
7:676, 1949 


Kugelmass, 1. N.: Antihistaminic 


Therapy of Allergic Disorders in 
Infants and Children, N. Y. State 
J. Med., 492313, 1949 


3. Marton, $.; Diatrin, A New Anti- 


bistaminic with Minimal Side 
Reactions, Annals of Int. Med., 
33:1444, 1950 


Division of Warner-Hudnut, Inc. 
New York « Los Angeles * St. Louis 
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CHARLES B. TOWNS HOSPITAL 


FOR THE TREATMENT OF ALCOHOLISM 


NARCOTIC AND BARBITURATE 


ADDICTIONS EXCLUSIVELY 293 Central Park West, N. Y. 24, N. Y. 
SChuyler 4-070 


Member American Hospital Association 


TWENTY-FOURTH GRADUATE FORTNIGHT 
NEW YORK ACADEMY OF MEDICINE 


with the collaboration of the 


NEW YORK HEART ASSOCIATION 
October 8 to 19, 1951 


of the Circulatory System 


MORNING PANEL DISCUSSIONS MOTION PICTURE PRESENTATIONS 
AFTERNOON HOSPITAL CLINICS EVENING LECTURES 
EXTENSIVE SCIENTIFIC EXHIBIT 


For complete program and registration, 
address the Secretary, Graduate Fortnight, 
THE NEW YORK ACADEMY OF MEDICINE, 
2 East 103 Street, New York 29, N. Y. 


MAGER & GOUGELMAN, INc. 


@ PRIVATE FITTINGS 
@ PERSONAL ATTENTION 
@ EXPERIENCE & SKILL 


A CENTURY OF SERVICE 
1851-1951 


PLASTIC AND 
GLASS EYES 


510 Madison Ave., N. Y. 22 
Telephone Plaza 5-3756 


XVIII 
Complete Medical & Psychiatric Treat 
; ment at predetermined cest. Privacy _| 
of patient is assured—if desired. 
Edward B. Towns, Director 
| 
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INJECTABLE 


HYDROCHLORIDE 


FIRST INJECTABLE QUINIDINE COMMERCIALLY 
AVAILABLE IN AMERICA 
TRIED - TESTED - DEPENDABLE - STABLE 


For those cases of auricular fibrillation and paroxysmal 
tachycardia where QUINIDINE is indicated and cannot be 
given, or is not effective, orally — as well as for pre-operative use. 


Administration: \NTRAMUSC ULARLY or if necessary INTRAVENOUSLY 


Auailadde: Quinidine Hydrochloride Injectable (0.6 Gm.) in 5 cc. ampul 
Quinidine Hydrochloride Injectable (0.18 Gm.) in 14 cc. ampul 


REFERENCES: 


. Sturnick, M. I.; Riseman, J. E. F.; and Sagall, E. I.: Studies on the 
Action of Quinidine in Man: J. A. M. A. 121; 917 (March 20) 1943 

. Sagall, E. I.; Horn, C. D.; and Riseman, J. E. F.: Studies on the 
Action of Quinidine in Man: Arch. Int. Med. 71; 460 (April) 1943 

. Armbrust, Chas. A. Jr. and Levine, Samuel A.: Paroxysmal Ventricular 
Tachycardia: A Study of 107 Cases: Circulation, 1; 28-39 (Jan.) 1950 

. Bell, G. O.; Bradley, R. B.; and Hurxthal, L. M: Paroxysmal Tachy- 
cardia, Experiences with Massive Doses of Quinidine Intravenously in a 
Refractory Case: Circulation, 1: 939 (April Part Il) 1950 


For additional information — just send your R blank marked nvame 


Also Available 


f FOR ORAL ADMINISTRATION 
Quinidine Sulfate Tablets and Capsules 


(3 gr.) in bottles of 100,500 & 1000. 


BREWER G COMPANY, INC. | 


67 UNION STREET WORCESTER 8, MASS. 
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We have advanced with this progressive trend in instru- 
ments and diagnostic equipment with twenty-six of the foremost 
manufacturers in the field. The distinctive products of these 
companies are on display in our showroom, together with 


Se our incomparable stock of quality instruments. 
Quality 
Long after you have forgotten 


COCHRANE surruies, 


133 EAST STREET NEW YORK 22. NY. lomes F. Best, 3 
PHONE—PLate 3-5533, 3-5534, 3-549) Leonard W. McHugh, Sec*y Treas 


Mail or phone orders promptly filled. 


Price 


LIBRARY EXHIBITS 


THE NEW YORK ACADEMY OF MEDICINE 


AN EXHIBIT in the Library of the New York Academy of Medicine, April-September, 
1951, depicts medicine on the battlefield before 1900. Woodcut illustrations in books 
of the sixteenth and seventeenth century show arrow extraction and minor surgery 
being performed while armies fight in the background. The American Revolution is 
represented by a surgical kit and lodestone carried by a New York surgeon of the 
period, the lodestone for the purpose of assi in ing shot. Care and trans- 
portation of the ded in the Napoleonic wars may be seen in copies of the works 
of Larrey, Napoleon's surgeon-in-chief to the army. The Civil War is well depicted in 
a@ number of contemporary sketches published in magazines at that time. Photographs 
made about 1892 in Fort Riley, Kansas, give views of the United States Army Medical 
Corps transporting wounded and operating in a field hospital. The last picture is a 
reproduction of a painting by Frederic Remington of the Spanish American War. 

From May to September the Library will have its annual showing of books pub- 
lished by New York City Physicians in 1950. During the same months ao case on the 
main floor will hold a few volumes in honor of the three hundredth anniversary of 
the publication of William Harvey's important work on generation. 
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Hamblen, E. C.: 
Some Aspects of 

Sex Endocrinology in 
General Practice, 
North Carolina M. J. 
7:533 (Oct.) 1946. 


“Nowhere in medicine are 


more dramatic therapeutic effects 
obtained than those which follow 
estrogen therapy in the girl 

who has failed to develop sexually. 
A daily dose of 2.5 to 3.75 mg. 
of ‘Premarin’ given in a cyclic 
fashion for several months may 


bring about striking adolescent 
changes in these individuals.”* 


“Premarin”—a naturally occurring conjugated estrogen— 


long a choice of physicians treating the climacteric—has 
been earning further clinical acclaim as replacement 


therapy in hypogenitalism. 


In the treatment of hypogenitalism, the aim of 
“Premarin” therapy is to develop the reproductive and 
accessory sex organs to a state compatible with 


normal function. 


Four potencies of “Premarin” permit flexibility of 
dosage: 2.5 mg., 1.25 mg., 0.625 mg., and 0.3 mg. tablets; 
also in liquid form, 0.625 mg. in each 4 cc. (1 teaspoonful). 

“Premarin” contains estrone sulfate plus the sulfates of 
equilin, eauilenin, 8-estradiol and 8-dihydroequilenin. 


Other a- and f-estrogenic “diols” are also present in 


varying amounts as water-soluble conjugates. 


Ayerst, McKenna & Harrison Limited 
22 East 40th Street, New York 16, N. Y. 
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“Your Vhurses 
KNOW WHY and HOW ... 


Theoretically, some 150,000 active nurses might be considered as “your staff.” 


“your nurses” for 


your patient. 


CAMP SUPPORTS — KENDRICK and BAUER & BLACK ELASTIC HOSIERY — IDENTICAL BREAST FORMS 


R.N. = 133 EAST FIFTY-EIGHTH STREET NEW YORK 22, N. Y. 
SUITE 201 


offect—hewever, when you send pationts to us, we are “employed” by you and as 
g them as patients and not merely as customers. 
Knowing WHY and HOW p fessi lly is an dvantage we have over others serving 


@ implicit in the credo of the Physicians’ Home is the responsi- 
bility it cherishes for our colleagues in distress. 
In extending beneficiary aid to aged physicians or their 
widows in their own home communities, our problems are 
greater, our needs larger and the costs higher. 


Will you be a partner in our 1951 program? We need your 
contribution, cooperation and support. 


Make checks payable to the 


PHYSICIANS’ HOME 


52 East 66th Street ° New York 21 


H. E. DUBIN LABORATORIES, Inc. 250 €. 43rd st., New York 17, N.Y. 


pct high theophylline content, ready solubility 
ampu's for rapid therapeutic effects in: 

powder 

suppositories Bronchial Asthma 


Paroxysmal Dyspnea 


d u b i n Cheyne-Stokes Respiration 
aminophyllin & 


(theophylline-ethylenediamine) 
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SARATOGA GEYSER WATER 


may be helpful in conditions where the patient’s natural inclina- 
tion is to ingest foodstuffs deficient in alkaline ash residue. The 
rich alkalinity of Geyser Water will tend to restore the alkaline 
reserve to normal, in a most pleasant fashion. 
For literature, write 
Watter S. McCietran, M.D., Medical Director 
610 Saratoga Springs New York 


THE STATE OF NEW YORK ... THE SARATOGA SPA 


When correct shoes are indicated, 
Pediforme provides a variety of 
lasts and sizes to conform with 
your requirements. Corrective al- 
: ' terations are carefully made only 
tion which is acknowledged for 
KO LPIX | your patient's file a 
Ointment In all psoriatic, dry, 
R squamous skin 
eruptions. At all 


| 

drug stores in jars contain- | pee 

ing 65 Gm., 130 Gm. and | 

510 Gm. 34 WEST s 

FLATBUSH 843 Fla AVENUE 
DOME CHEMICALS, INC. ROCHELLE 
109 West 64th St * New York 23. NY | EAST ORANGE 


WRITE FOR SHOE ALTERATION FOLDER 


Specialists in Plastic and Glass 
Artificial Human Eyes Exclusively 


REFERRED CASES CAREFULLY ATTENDED 


FRIED & KOHLER, Inc. 


665 FIFTH AVENUE NEW YORK, N. Y. 
near S3rd Street Tel. Eldorade 5-1970 
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In the long span of years from infancy to old age, 


there is a Borden prescription product scientifically designed for every age 
group. These Borden products conform to the advertising requirements of 
the American Medical Association and are available only in pharmacies. 
Brent, a completely modified powdered milk, conforms to the pattern of 
human milk with adjusted calcium-phosphorus ratio (guaranteed minimum: 
1} to 1), the fatty acid and amino acid patterns, the same curd particle 
size, the same carbohydrate (lactose), and with vitamins standardized above 
the recommended daily requirements for infants. 


Mctt-Soy is the answer to milk allergies—an emulsified hypoallergenic 

soy food approximating milk; exceptionally palatable, readily digestible and 
easy to use. Biotac, the new improved liquid modified milk, helps assure 
optimal nutrition through a high-protein and moderate fat intake, with 
increased carbohydrate, vitamin and iron enrichment. Dryco, a high- 
protein, low-fat powdered milk, serves as a valuable food in itself and as a 
versatile base assuring ample protein intake plus vitamins A and D. 

Bera Lactose, a carbohydrate modifier for infants’ formulas—and an 
intestinal regulant for adults, promotes normal intestinal flora and acidity. 
Geritac, a spray-dried whole milk and skim milk powder, supplies elderly 
patients with high quality protein, calcium and iron, and also vitamins A, D, 
B,, By and C. Kum is powdered pasteurized who.e milk, spray-dried for rapid 
solubility, convenient in hot climates and during travel. 


We welcome inquiries from physicians. Write for professional literature 
and attractive practical Recipe Books. 


Prescription Products Division « The Borden Company + 350 Madison Avenue, New York 17, N.Y. 
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For relief of hyperacidity 


A-M-T 


ALUMINA-MAGNESIUM-TRISILICATE 
Features: 

e Prompt action e Nonconstipating 
e Sustained relief « No acid rebound 
e Pleasant to take 
In 2 convenient forms: 


SusPeNsion—for home or office use: bot- 
tles of 12 fl. oz. 


TABLETS—convenient for “between times” 
use: handy tins of 30; bottles of 100. 
*Trade Mark 


XXV 
antacid 
3 
choice 
: 
; 
Wijeth Incorporated Philadelphia 2, Pa. 
q 


THE BULLETIN 


TWOFOLD RELIEF 
OF NASAL CONGESTION 
in Colds and Allergic Rhinitis 


solution 


Combines the prompt, prolonged nasal decongestant, Neo- 
Synephrine hydrochloride, and Thenfadil, a potent and 


well tolerated antihistaminic. 


Tests by otorhinolaryngologists on patients with colds, 
allergic rhinitis, vasomotor rhinitis and sinusitis yielded 
excellent results in nearly all cases. There was prompt, 
prolonged decongestion without compensatory vasodilata- 
tion. Repeated doses were consistently effective. Relief was 
rapid with negligible discomfort, no drowsiness or other 
side effects. 

Dose: 2 or 3 drops up to '/2 dropperful three or four times 
daily. Solution contains 0.25% Neo-Synephrine HCl and 
0.1% Thenfadil HCl [N,N-dimethyl-N’-(3-thenyl)-N’-(2- 
pyridyl) ethylenediamine HCl] in an isotonic buffered 
aqueous vehicle. 


Supplied in bottles of 30ce. (1 fl. oz.) with dropper. 


Neo Synephrine and Thenlodi!, trodemorts reg U S. ond Coneda 


= 
alg 
| 
| 
OWS | 
| 
& 


Reputation, most cherished of all business assets, is difficult to achieve and must ever 
be earned over and again. In a business such as ours, the job of building and preserving 
reputation is the responsibility of everyone in the organization: management, the men 
and women in the plant, sales, service and office forces. With us, of course, the job starts 
in the Mallinckrodt laboratories, with the experienced chemists who control every 
process, supervise every operation, develop and produce fine medical products and 
prescription chemicals to meet the high specifications of the profession. These facilities 
are conscientiously maintained so that our customers, as well as ourselves, can be sure 
that the Mallinckrodt reputation is earned again with every ampul, bottle or drum. 


MALLINCKRODT CHEMICAL WORKS St. Lovis * New York Montreal 


ETHER FOR ANESTHESIA + SODA LIME + 


. ® PRECIPITATED BARIUM SULFATE - 
UROKON SODIUM 30% HIPPURAN 
OVER 1500 PRESCRIPTION CHEMICALS 


« MANUFACTURERS OF FINE CHEMICALS AND ORUGS FOR THE MEDICAL PROFESSION + SINCE 1867 
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METHEPONEX 


COMPLETE LIPOTROPIC THERAPY 


IMPORTANT NEW EVIDENCE establishes the relation of 


Atherosclerosis to 
Hypercholesterolemia 
Macromolecular Cholesterolemia 


The relation between the amount and the physical state of circulating 
cholesterol and its deposition in the vascular intima is emphasized by recent 


investigations. 


Morrison and his associates have shown that (1) coronary occlusion is 
often associated with hypercholesterolemia; (2) the coronary arteries of 
patients who died of coronary occlusion contained four times as much 
cholesterol as the coronary arteries of a control group; (3) lipotropic 
therapy reduced the blood cholesterol and prolonged the lives of patients 
who had had an occlusion. 

Gofman and his coworkers have demonstrated that deposition of choles- 
terol in the blood vessels is always associated with the presence of circu- 


lating macromolecules containing cholesterol. 


For the prevention and treatment of Atherosclerosis the 
Raw! Chemical Company presents METHEPONEX CAPSULES, the first and 
only complete lipotropic preparation containing whole liver and all the 
factors of the vitamin B complex. 


REFERENCES 


Morrison et al.: Am. J. Med. Sc. 216:32, July, 1948; Am. J. Med. 6;388, March, 
1949; Am. Heort J. 39:31, Jan., 1950; Geriatrics 5:188, July-Aug., 1950. 


Gofman et al.: Science 111:2877, Feb., 1950; Circulation 2:161, Aug., 1950. 


Literature and Samples on request 


THE PIONEERS IN WHOLE LIVER VITAMIN THERAPY 
N. Y. 


303 FOURTH AVENUE * NEW YORK 10, 
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Terumyeim with so lium ghyvin- 


rapid contsel of inf 
2°10 ce. vials containing 250 mg, of Crystalline 


